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New Features for the December P. A. 


A Bigger and Better Issue 


Detail of the engine mounting on the Boeing 
“247” transport plane—a detail for model 
contestants. 


THs special announcement 
carries news that is of interest 
| to every reader of POPULAR 

AVIATION. Don’t miss the De- 

cember issue, nor any of the suc- 

ceeding issues. 


Racing and pylon polishing do not advance the 


best interests of aviation. Read our argument 
on this subject. 


LIP this coupon, fill it out and 

mail it with $1.00 for the spe- 
cial five month introductory sub- 
scription. This enables you to 
gain all of the advantages of a 
subscription at small cost. 


POPULAR AVIATION 


Editorial Comment 


OPULAR AVIATION has always been a 
fine magazine—thousands of our readers 
have told us that—but the December issue 
and the succeeding issues for 1934 will be 
still better because of the new plans that 
we have worked out. 
: 2 


SIRST OF ALL, will be the editorial re- 
plies to the comments made by our read- 
ers on “Levitation” and the “Air Races Are 
a Menace.” And you may believe that these 
arguments will be hot, furious and thrilling. 
Don't miss this by any means. 
. o ” 


UR PHOTO PHANS will be pleased to 

know that our series of ful] page air 

plane pictures will be resumed at an early 

date at the request of hundreds of readers. 
* 7 * 


F GREAT INTEREST to those of our 
readers, who are making a serious study 
of aeronautics, will be the announcement of 
a new series of note-book pages that can be 
clipped out and filed in a standard binder 
for reference. 
, & © 


“THEN, one of our foremost structural 
engineers, a specialist on indeterminates 
in stress analysis, will criticise the engi- 
neering features of recent rigid dirigibles. 
This startling non-technical article will let 
lighv into the present dirigible situation. 
s @ <4 


HIS YEAR is the 150th anniversary of 
the balloon. In 1783, Benjamin Franklin 
witnessed the first ascension of the Mont- 
golfier Brothers in Paris—and we'll have a 
good story on this subject. 
* *¢ ¢@ 


OPULAR AVIATION is arranging for a 
master contest in which the first prize 
will be a real flying lightplane. Will tell 
you all about it later. 
es: 2 


A ND then, we have another model contest 

‘ * under advisement—The Mid-year Freak 

Model Contest open to models of original 

design. We will let you in on this secret 

as soon as the present model contest closes. 
* * * 


OUR SECOND Annual Model Airplane 

Contest is now going full blast. The 
parting instructions to the entrants will be 
found in the December issue. Don’t delay. 


* * * 


D°NT miss the December issue. Insure 

yourself by sending in the attached 
coupon for the special five-month subscrip- 
tion. Just think, five months of P. A. for 
$1.00. 
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Here’s the retractable landing-gear wheel of the 
Boeing ‘*247’’, another idea for the P. A. Contest. 


OPULAR AVIATION has the 

largest sale of any aviation 
magazine for the reason that it 
covers all branches of aeronau- 
tics. It appeals to all classes of 
readers. 


Modern airships are in their infancy. Little is 
known definitely about their structures. 


POPULAR AVIATION, 
608 S. Dearborn St., 
Chicago, Ill. 
Enclosed please find $1.00. 


five months. 
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Please mail me a copy of P. A. for the next 
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This will be a Model Airplane Building Winter— 


Get a heaping share of the fun by building authentic models 
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Be up among the winners 
with this beautiful C-D 


BOEING 247 


Everywhere you hear mode 
sensationally reali 
inch span, 

Startling all 
puts on a real show 
ceptionally good 
were quite easily 


Hailed Everywhere as a 
Masterpiece in Authentic 
Flying Model Aircraft! 
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and Yet Ambitious Men are Getting In! 
The Question is “Are YOU Ambitious?” 


study course that many other ambitious men 
Au THOU GH Commercial have used and proved. The course is easy to 
VW indus trie t 1 


\ understand—hundreds of photos, charts and 
diagrams make everything clear. In it I’ve 


iation is one of 
grown in spite 





of the depression, experts agree that it is still ; : 
in its infancy. A few years from now every packed the knowledge gained from eighteen 
town will have its airport or flying field. Air years of practical experience and over 400,000 
ill cover the cou ke the railroads do miles of flying. Without obligating you in the 
Aviation da f a bic BOOM! It slightest, I'll se ond you a FREE book explaining 
a lot. a great future, to men who train everything—How I train you; what opportu- 
an far & mle ‘ nities are open to you and much more. Fill in 
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E LOOK back on the flying sea- 
son, just passed, with great sat- 


isfaction. It was a season of 
unusual aeronautic activity in nearly 
all branches of aviation and showed a 
marked improvement over the cor- 
responding season of 1932. 
Undoubtedly, the general public are 
becoming more and more airminded. 
This is proved by the fact that the 
commercial air lines are more than 
holding their own during a national 
depression, hence we can look forward 
to enormous advances in the more 
prosperous times to come. 


* * + 


ND not the least of the reasons 

for this airminded attitude of the 
public are the educational features 
staged by the Century of Progress 
exhibition in Chicago. Every phase of 
flying was dwelt upon at this out- 
standing show and also at the various 
aviation centers spread out around the 
outskirts of the city. The crowds kept 
the passenger hopping planes working 
overtime. The exhibits were haunted 
by men and women who previously had 
not contacted this new science. 


* a * 


T WAS a great pleasure for us to 
meet so many of our readers during 
the exhibition. We are flattered by 
their attention and interest in this 
publication—an interest that led so 
many of them to go out of their way 
to visit the office and give us a cheer- 
ful “howdy”. 
* * * 
ERONAUTICALLY speaking, some- 
thing is going to happen in the 
state of Illinois. for Governor Horner 
has just appointed a new aeronautical 
commission to succeed the Landis 
powered outfit that was abolished 
several months ago. 

Now, while we are not acquainted 
with many of the men on this com- 
mission, we are well acquainted with 
the past performance of Commander 
Eugene F. MacDonald who in past 
years capably defended the radio 
public from the greed of corporate 
interests. If he is still running true 


to form, he’ll surely give a break to 
the aviation amateur just as he made 
life possible for the radio fans of years 
We will watch his action 
and hope. 


past. with 


interest 





UST as we predicted, two more 
valuable lives were needlessly 
sacrificed at the International Air 


Races, Chicago, for the edification of 
a morbid public. Accordings to the 
promoters, they died in the interests 


of science, but just how science is 
advanced by chasing a _ second-hand 
Gee-Bee around the pylons is a 


mystery to us. Anyhow, the attend- 
ance was good, the 50 cent pieces 
rattled into the gate at a satisfactory 
speed and this is a science in these 
days! 
* * * 

‘© AIN’T wishin’ those guys any bad 

luck, but if they’re going to crash 
I hope it’ll be where I ean ay 
This was the sentiment expressed by 
64 spectators at the International Air 
Races out of a total of 86 persons 
interviewed by P.A.’s Inquiring Re- 
porter. These races have a great and 
civilizing influence on the public, have 
they not? 


see 


* es +s 


“we FOR me—keep your million 
1 dollars,” was another common 
remark made by the public after view- 
ing the various death-defying stunts 
and the hazardous pylon polishing. Do 
you think after viewing a carnival of 
speed, such as this, that John J. Public 
will be enthused to the point where he 
vill purchase a plane for himself and 
Well, if you believe this, we 


" 
family? 


do not, 
: 2 - 
EAD men tell no tales. We just 
wonder how many crashes have 


been charged up to the departed pilot 
by coroners’ juries, etc., that properly 
should be attributed to other causes. 
Sometimes this is politic and sometimes 
is considered most highly desirable by 
certain parties who actually are con- 
tributers to the accident. 
* * * 

} OW many of you have yearned for 

a transcontinental trip in an ultra- 
modern transport plane? I’m willing 
to bet that this includes at least 99.44 
percent of our readers—young and old. 
Well, if you’ll turn back to the model 
section you will find how this’ can be 
arranged, and if you qualify, the trip 
will not cost you one red cent! Then, 
there are other awards that will be 
made to the lucky contestants in this 
most recent offering to P. A.’s readers. 


V HO IS going to solve this weather 
problem? How long will it be 
before airplanes can sail along on a 
straight invariable course without 
turning off to dodve line-squalls and 
the like? Flying and landing in fogs 
is now a matter of instrument reading 
or radio signals, but the summer 
thunder-storm and the northeast bliz- 
zard still have their own way. 
* * * 


HE good ’ole Barter and Exchange 

department is rolling merrily along 
but its way would be far more merry 
if you fellows would please print your 
names and addresses so that we can 
read them. Every now and again we 
are completely stumped by a blurry 
scribble which might be Smith, Jones, 
Goldschmidt or Hassenpfeffer for all 
we can make out of it. Please, for 
your own sake as well as my peace of 
mind—-print it! 

oe Ce 


HEY do read the Airy Chat once 

in a while and I can prove it. The 
first proof to this effect is a construc- 
tive letter from B. M. McKoin, M_D., 
321 Wood St.» Monroe, La., who voices 
his opinion as follows. 


I believe you have the right idea as. 


expressed in your editorial, POPULAR 
AVIATION, Volume XIII, No. 2, regard- 
ing emergency landing fields. I believe 
most pilots fly by highways,, railroads 
and rivers more than by any other 
method and certainly this should mak: 
flying safer for beginners who nearly 
all follow such courses. 

I trust that you may keep up the 
good work, and while they are hunting 
work for the unemployed, this could bi 
a program also worth while for future 
airmen. 

Lest you forget, this paragraph in 
the Airy Chat advocated the construc- 
tion of landing fields on extensions 
made to public highways. A very inter- 
esting letter that came from a county 
roads commissioner, who by his own re- 
quest will not be mentioned by name or 
address, was not so favorable. His 
opinion, emphatically stated, can be 
summed up in one of his phrases, 
“such procedure would gum up the 
raffic, add to the tax burden and make 
life hell for the commissioner.” Oh, 


(Continued on page 332) 
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l-Weather Flying 1s 


Blind flight training with student concealed under Blindfolding hood in front cockpit. Scene taken 
at the Boeing School of Aeronautics, Oakland, California. 


ee ILOTS!” snorted an old-timer 
on the transcontinental the 
other night, as he went about 
his business of checking weather maps, 
and noting balloon observations, “they 
ought to call us flying scientists.” 

His observation should not be taken 
too lightly, for before completing his 
night’s run he was required to coordi- 
nate his knowledge of instruments, with 
which his panel is generously filled, 
with quick and expert use of the radio 
beam, meteorology, navigation and gen- 
eral communication. 

Air transportation today and tonight 
would be practically impossible were 
not the pilot able to coordinate these 
various agencies for determination of 
position and conditions as to the course 
to be pursued during flight. Transport 


Receiving and transmitting messages to the 
planes from the ground radio station. 





pilots carry their loads through under 
weather conditions that would have 
grounded them not long ago; condi- 
tions, too, which are perfectly safe for 
travel when science enables them to 
look through “weather.” 

It is, of course, not possible to fix a 
situation and say in a few words ex- 
actly how a given pilot utilizes the ma- 
terial at hand. I shall, however, select 
isolated cases and reveal something of 
the methods which will give a clearer 
idea of the problems faced by the trans- 
port pilot, both before and during flight. 
These will reveal some of the complexi- 
ties not at all apparent to the casual 
passenger. 

To begin, pilots do not fly “by-guess- 
and-by-gosh” today. Their specializa- 
tion in the sciences applicable to their 
profession begins, no’ in barnstorming, 
but in a well-recognized school. Inci- 
dentally, both the student pilot and the 
student mechanic at the Boeing School 
of Aeronautics receive instruction in 
instruments and meteorology, the pilots 
studying also navigation and advanced 
courses in meteorology. Both classes of 
students study radio communications. 

Were we in the tropics, where com- 
petition of such high order does not 
exist, we could wait for good weather. 
3ut in the United States air trans- 
portation is competitive from every 
angle. Combinations of all methods 
must be brought to bear. 


So, the pilot must be a fairly prac- 
tical navigator, have a good working 
knowledge of meteorology and be able 
to fly both by instrument and the in- 
visible radio beam. To do this he not 
only must have had experience in fly- 
ing under adverse conditions, but also 
recognize the limitations of instruments 
and his methods. 


by 
HOWARD B. KASTER 


Expert in aeronautical features 
relating to education and flight 


training methods. 


Take a concrete case of navigation. 
When Pacific Air Transport changed 
its Oakland-Medford run to inciude 
Sacramento (east of this line) the 
pilots found it necessary to navigate 
their way northward from Sacramento. 
Later, of course, when they became 
familiar with the terrain, they fre- 
quently followed their noses in a 
straight line to their destination. Had 
they not been proficient navigators, 
they would, perforce, have returned to 
Oakland area for a fresh start along 
the second leg of their flight. 


~OMEWHAT more specifically, 

though, how does the pilot bring 
these forces of science to bear on his 
job of getting his load through thick 
weather? 


Take the case of Pilot Jones, sched- 
uled to take the 11:45 p. m. out from 
Oakland for Salt Lake City. He re- 
ports an hour early. During that period 
he performs tasks and gathers in- 
formation of value equal to his actual 
piloting. 


His first concern, on reaching the 
field, is to bring up to date his knowl- 
edge of the weather where he left off 
on arriving from Salt Lake City the 
previous afternoon. Weather maps 


have been prepared from data gathered 





The directive radio-beam transmitter loop that 
takes the place of the straight antenna. 
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An Established Fact 





OF pete scientific methods of 
LY. battling bad weather are mak- 
ing rapid progress. Radio beacons, 
radio 


forecasts, 


communication of weather 
blind-flying instruments 
and special meteorological training, 


1. ar 
re making air tran ortation as 
safe or safer than rail transport. 


Here, the author takes up, 


completely, the arious 


very 
ph ases of 
tudent training in blind flight and 


n all-weather flying, essentials of 


" . P 
mot lern air line operation. 











over the teletype every four hours dyr- 
ing the intervening period. 

He does not glance casually at these 
maps. He becomes his own weather 
expert. From these maps he develops 
his own forecast of conditions he is 
likely to encounter along the route. If 
the weather is critical he must weigh 
all factors and decide whether the 
flight should be attempted. If so, he 
studies the maps critically and decides 
where he will encounter the worst con- 
ditions of visibility, whether and on 
which side of his regular route he will 
find better weather. 

Nor is this all. Before taking off, 
Jones notes the pilot balloon observa- 
tions, learning from them, wind velo- 
cities and directions at various levels. 
On the basis of these, he decides at 
what elevation to fly. Naturally he will 
» an elevation where he will find 
st favorable winds. Now he takes 


Upon reaching the desired altitude, 
say 6,000 feet with a 15-mile following 
wind, h >ets out on a compass course, 


ARTIFICIAL 
HORIZON 


SENSITIVE 
ALTIMETER 





An airplane instrument board provided with instruments for blind-flying. 
instruments, the pilot can fly his ship safely in the densest fogs and soupiest weather. 
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Proper adjustment of the plane’s radio antenna requires special training and experience. 


navigating rather than following land 
marks. The experienced and properly 
trained pilot depends more upon his in- 
struments than upon “feeling,” for, 
once on his course, he estimates the 
drift angle and the correction to his 
compass angle in order to follow the 
beaten track. Should he encounter bad 
weather he may follow the radio beams 
from station to station. 

Meantime, he faces bad wind condi- 
tions and possibly ice. Even while on 
the beam, he hears a periodic weather 


DIRECTIONAL 
GYRO 


DIRECTIVE 


By the use of these 


Here, a 
radio man of United Air Lines is shown adjusting an antenna on the Boeing “247”. 


report. For additional safety he may 
call in and ask about the weather at 
any time. Never is he more distantly 
removed from tp-to-second weather 
information than 10 minutes during 
time of stress. 

A big danger is ice. Jones’ knowl- 
edge of ice-forming conditions and how 
to escape them may prove his salvation. 
He knows both from theoretical train- 
ing and practical-experience that ice 
collecting on the wings will increase 
the drag enormously, change the wing’s 
shape and cause the ship to lose speed 
and altitude. If he is flying in sub- 
cooled rain drops, due to the inversion 
of temperature, and ice begins to form, 
he knows that by climbing he can rise 
free from this menace. 

But—there are times when he dare 
not climb. The condition aloft may be 
even worse. The entire situation will 
develop in a very few minutes. While 
riding the beam, listening to weather 
reports and keeping a sharp lookout 
ahead, he must determine, primarily 
from a previous study of the weather 
maps, whether to go up or down. Here 
meteorology is very important. 


RECALL the situation of a pilot 

flying between cloud layers at 8,000 
feet, northbound at night near Redding, 
California. As he proceeded, a storm 
closed in. At last he wisely turned 
back and, among the mountains sur- 
rounding Dunsmuir, ran into icing con- 
ditions. He knew this resulted from 
a temperature inversion, so he climbed 
quickly into warmer air. Had he not 
been trained in meteorology, he prob- 
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ably would have flown to his icy death 
—at a lower altitude. 

Now his knowledge of winds becomes 
important. Jones finds on the weather 
map windshift lines (line squalls), 
where cold air from the north meets 
warmer air blowing up from the south. 
When the two air masses meet, the 
warm air will be lifted violently. 

As it is lifted, it expands and is 
cooled by the expansion. It thus may 





The air line pilot is receiving dope on weather 
conditions before his flight. 


be cooled below its dew point, where- 
upon it will become filled with misty 
particles. Further cooling will produce 
rain drops, hail stones or snow flakes, 
depending upon the various meteoro- 
logical factors involved. Windshift lines 
may be found on the weather map, but 
our lack of knowledge concerning the 
attendant phenomena is only further 
evidence that Jones and all of his kind 
must keep up with scientific research 
in order to continue their efficiency. 

Meteorology, one of the _ oldest 
sciences, will lead us to new under- 
standing of physical phenomena. For 
centuries observations have been taken, 
largely for the benefit of sailors and 
farmers. All sorts of climatic data 
have been gathered, but very often the 





A view in the pilot’s compartment of a modern 
transport plane. Note the instrument board 


prevalence of fog and its type have 
been omitted. Now aviators need a new 
type of meteorological observation, one 
that goes deeper—or higher—than 
frost and rain. 

For years, the sailor’s meteoroiogy 
was considered good enough for the 
flyer but later experience has proved 
its inadequacy. Only during the last 
two or three years has the science of 
aeronautical meteorology really devel- 


oped. The sailor is most interested in 
winds. Jones in the change of temper- 
ature with altitude, varying visibility 


and like phenomena high above the 
earth’s surface. 
Take this case. Jones reports via 


radio during a flight: 

“Jones—plane Whitney—northbound 

five miles southwest Sacramento— 
Seven thousand feet—lowering visibil- 
ity to the north—closing in behind— 
cumulo nimbus clouds.” 

From his knowledge of meteorology, 
Jones knows he will find strong up- 
drafts ahead and that he will be carried 
up into the thunder clouds unless he 
changes his course to avoid them. 
Therefore he flies off his course a couple 
of miles to avoid the clouds. 


i; AVING passed the clouds and re- 


sumed his course, with his rate of 


climb indicator at zero, he finds his air 
speed increases rapidly. Again hi 
knowledge of instruments and meteor- 
ology tells him he is in a strong up- 
draft. Simple correction follows. 

Here’s another case: A pilot leaves 
Burbank at midnight for Oakland, 375 
miles north. He taxies out onto the 
field, tests his radio. He takes off. 
During the first broadcast he hears re- 
ported the possibility of thunderstorms 
ahead and he sees the sky is overcast. 
Across the Tehachapi mountains, a 
hundred miles ahead, Bakersfield re- 
ports good visibility. So he climbs. 

He tunes for and finds the Saugus 
beam, heads for Saugus and soon finds 
the cone of silence over the Saugus 
station, hidden far below in the storm. 
Having passed the cone of silence, he 
sets his course for Bakersfield. Four 
times during this flight of about an 
hour he hears weather information 
broadcast from the Burbank station. 

As he approaches Bakersfield, the 
pilot fails to see the lights of the town. 
On the fourth broadcast he learns the 
town is heavily overcast, a fact he al 
ready has determined for himself, 
closed in and with insufficient ceiling 
for him to come down through the 
clouds for a landing. Since there is 
no radio beacon on which he can land, 
he changes over to the Fresno beacon, 
passes up Bakersfield and flies on 
through the night. He reaches Fresno 
and lands in the moonlight. 

You have only part of the picture 
up to this point. The pilot also has 
been watching his free air thermometer 
to make sure icing conditions have not 
developed, while reporting every 10 
minutes his estimated position, arrived 
at on the basis of a combined calcula- 
tion from dead reckoning and radio. 
Of course Bakersfield heard his engine, 
and he was able to check himself there. 

Now he pulls out of Fresno and again 
must fiy over clouds on the Fresno 
beam. After 50 minutes, the estimated 
required time for this run, he hears the 
“dash-dot-dash,” indicating the letter 
“1,” identification signal for the mark- 
er beacon. When this becomes clear 

(Concluded on page 338) 


This Boat is Provided with 
Water Planes 





The inventor is adjusting the hydrofoils on his 
novel planing boat. 


A LTHOUGH Dr. Oskar G. Tietjens, 
“\ Swarthmore, Pa., has so far ap- 
plied his new aquatic device only to 
motor boats, yet it undoubtedly will 
also prove of advantage to seaplanes 
and flying boats. 

This device, which Dr. Tietjens calls 
a “hydrofoil,” is a thin narrow steel 
airfoil section hoop that appears much 
like the full elliptic springs used on an 
automobile. When the boat is driven 
forward, this band acts like the lifting 
surface of an airplane and lifts the 
hull of the boat entirely out of the 
water. A lever extending through the 
bottom of the hull is for adjusting the 
angle of attack made by the steel lift- 
ing surface or “hyrofoil.” 

Recent tests made on the Delaware 
river showed a speed of 24 miles an 
hour when the boat was planing on the 
hydrofoil, this being more than twice 
the speed of the boat when propelled 
in the ordinary manner. It would seem 
that this arrangement could be applied 
to flying boats with advantage. 


A Chute Storm 


(>= hundred and fifty parachutes 
rained down from the sky ove. 
the Buffalo, N. Y., airport, and the 
sight attracted thousands of spectators 

3ut there wasn’t a human being who 
enjoyed the float to earth, for each 
chute carried a 150-pound dummy. It 
was all a part of the regulation U. S. 
Army test arranged by the Irving Air 
Chute company which was making final 
arrangements to deliver the lifesavers 
to the army. 

Lee Chase, pilot, took on load after 
load of the chutes, dropping them by 
a special trapdoor arrangement in his 
plane at five-minute intervals. Each 
chute was dropped twice, then re- 
packed in the hangars and loaded with 
others on trucks for shipment to army 
air divisions. 

Thus, an actual test of a parachute 
is worth a ton of theory. Testing every 
individual parachute with a dummy is 
the only safe way. 
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Testing Racing Planes 


by JIMMY DOOLITTLE 


A most interesting account of racing plane tests by one of the most noted racing pilots in the world. An 
address delivered by Mr. Doolittle before the Justitute of the Aeronautical Sciences, 


NASMUCH as my work for the 

past three years has been the de- 

veloping and selling of petroleum 
products for aviation usage, I am 
scarcely in a position to deliver a truly 
up-to-date dissertation on _ scientific 
flight testing. 

With your indulgence, I will, how- 
ever, detail a.few personal experiences 
encountered while testing and groom- 
ing a modern racing airplane. Since 
experimental high speed airplanes dif- 
fer radically in certain phases of de- 
ign, admitting numerous specific prob- 
lems peculiar to each of several types; 
for the sake of brevity, I shall confine 
this discussion to the recent Laird 400 


Racer. 

In the mid-part 
of 1931, the ailer- 
ons and a good 


sized piece of right 
fluttered off 


wing 
my Travel Air 
“Mystery S” air- 
plane which had 


; been rebuilt, 
cleaned up and ob- 

yusly speeded up. 
This was 
probably due to the 
type ailer- 
ons being overbal- 
anced at the higher 
peed or to flexi- 
bility in the aileron 
control tubes. 

The 


my own 


failure 


Frieze 


failure of 
airplane 


made available the 

new racing plane 

that was built by 

Mr. E. M. Laird “Jimmy” 
flew 


and financed by the 
Cleveland Speed 
foundation. This little job had a 21 foot 
108 square feet of wing area, 

112% gallons of gasoline, 8 
gallons of oil and weighed 1,580 pounds 
When light and about 2,500 pounds ful- 
ly loaded 


pan, 


carried 


(With the geared engine it 
weighed about 75 

The first test flight wa 
the old Aero Club Field, 
Chicago Municipal Airport. 
or hoped that the 
airplane would be 


pounds more.) 

made from 
south of the 
Laird felt 
high speed of the 
around 300 m.p.h. 
Pratt and Whitney Wasp 
Jr., originally mounted in the airplane, 
developed 560 h.p. at 2,500 r.p.m. The 
propeller was 9 feet in diameter and 
set at 37% degree pitch at the 42 inch 
station. Due to the high pitch angle, 
the ground revs and static thrust were 
very low. 

The airplane ran about a half a mile 


The geared 


Doolittle, then a U. S. Army pilot is shown with the U. 8. 
in the last Schneider trophy race to be held 


before it could be pulled into the air 
and then flew for about two miles 
more before it picked up sufficent speed 
to come under complete control. In 
succeeding flights, the propeller setting 
was reduced 5 degrees and the takeoff 
was satisfactory though the engine 
over-revved somewhat (2,600 r.p.m.) in 
level flight at full throttle. 


HE tail surfaces were identical 

with those of the last year’s racer. 
The airplane was stable longitudinally 
and laterally, but extremely unstable 
directionally. This directional insta- 
bility increased with speed and the 
airplane was barely manageable at a 
speed of 200 m.p.h. 





in America. It 
Doolittle into public view. 


This was due to the increased fin 
area forward, resulting from the long- 
er N. A. C. A. cowl employed with the 
geared engine, the large pants and the 
fairing which filled in the space be- 
tween the front and rear landing gear 
struts. All of this fin area was for- 
ward of the ec. g. 

The culpability of pants and fairing 
them and 


were proved by removing 
making a flight. The airplane was 
directionally’ stable with pants and 


fairing off. To correct the directional 
instability, the fin and rudder were in- 
creased in height nine inches. There- 
after the airplane was directionally 
stable, but not as stable laterally as 
before. 

There did not appear to be any ap- 
preciable torque resulting from the 
large propeller and geared engine ex- 


Army racing plane that he 
was this race that brought 


cept an accelerational torque when the 
throttle was moved quickly, 

Although the pilot was sitting on 
50 pounds of lead shot, the airplane 
was so stable longitudinally that it was 
difficult to get the tail down in landing 
and the airplane landed very fast. The 
fast landing tendencies of this airplane 
were attributable largely to the fact 
that the tail could not be brought all 
the way down and advantage taken of 
the maximum angle of attack when 
landing, and also the blanketing effect 
of the large propeller disc on the small 
wings. 

This is indicated by the fact that the 
airplane, when mounting the direct 
drive engine and 8 foot propeller, was 
only slightly light- 
er but was 
stable and landed 
considerably slow- 
er; I should say 
fully five miles per 
hour. 


less 


In order to ven- 
tilate the  pilot’s 
cockpit, fresh air 
was led through a 
flexible conduit 
from two holes lo- 
cated in the lead- 
ing edge of the 
upper wing. These 
holes were about 
three feet from the 
line of the 
located in 
slip stream, 
but well outside 
the “fume area.” 


The 


center 
wing, 
the 


center of 
each of cir- 
cular holes was 
somewhat above 
the center-line of the leading edge and 
the tops of the holes were aft of the 
bottoms. In flight the starboard hole 
blew slightly and the port hole sucked 
slightly. The efficiency of the venti- 
lating system increased somewhat as 
the speed increased. The trouble was 
corrected by putting a scoop on the 
top of each hole. 

The geared engine ran much cooler 
than the direct-drive. The head tem- 
perature averaged from 50 to 75 
degrees lower. This appeared to be due 
to two things. First: The nose of 
the N. A. C. A. cowl on the geared 
engine was longer and tended to direct 
the air over the cylinder heads better 
than the blunt nosed N. A. C, A. on 
the direct-drive engine. Second: The 
geared engine was throwing more oil 
than the direct-drive engine. This was 


these 
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indicated by greater oil consumption 
and higher oil temperature in the use 
of the geared engine. 

At a later date, the direct-drive en- 
gine was returned to the factory. The 
bearing clearances were increased so 
it would “sling” more oil and over- 
heating difficulties were eliminated. The 
oil consumption was increased from 
about one quart to three quarts per 
‘hour. This increased oil consumption, 
however, was not a problem as there 
was ample oil tankage. Using the oil 
for a cooling medium caused the oil 
temperature to run too high and it was 
necessary to cool the oil by directing 
cold air taken from in front of the en- 
gine and over the oil tank. 

The fuel used was a straight-run 
gasoline containing 3 cc’s of tetraethyl 
lead and having a knock rating of 87 
octane. For full throttle operation, an 
89 octane gasoline, containing 5 cc’s 
of lead was used. This was a safety 
measure with the 6:1, 10:1 Wasp Jr. 
as the 87 octane fuel operated satis- 
factorily. 

The 87 octane fuel was probably on 
the border line as I later flew a 6:1, 
12:1 Wasp Sr. and with this engine at 
full throttle operation, the 87 octane 
fuel started detonating almost at once 
and the thermocouple showed a head 
temperature of over 600° F. With the 
89 octane fuel there was no detonation 
and head temperature was steady at 
about 520° F. The 87 octane fuel was 
satisfactory at cruising speed. 


HE 400 Racer was extremely tem- 

peramental to rig. It seemed im- 
possible to adjust the landing and fly 
ing wires so that it would not be wing 
heavy on one side or the other. On 
one flight it balanced perfectly for a 
while and then gradually became left 
wing heavy. 

Finally, in desperation, the 
slapped over hard to lift the left wing 
and the wing heaviness after leveling 
off was greatly increased. This gave 
me an idea. The right wing was de- 
pressed and the stick moved sharply to 
the left. The airplane was then only 
slightly left wing heavy. The maneu- 
ver was repeated and the airplane bal- 
anced perfectly. Repeated again and 
actual right wing heaviness resulted. 
Here was an airplane that could be 
rigged in flight! 

The difficulty was that it 
hold its rig. This fault became con 
tinually and rapidly more apparent and 
annoying. On one flight, in very rough 
air, the rigging became so flabby that 
an actual lateral motion of the trailing 
edge of the upper wing could be ob 
served when the ailerons were moved 
and when a bump hit one wing more 
severely than the other. 

Before the flight was completed, it 
was found impossible to get the air- 
plane out of the left bank at cruising 
speed without throttling back; so all 
turns, even around the landing field, 
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The Canadian Sky-Cops Patrol Great Areas 











Members of the Ontario Provincial Air Service who have dropped down to refuel and swap a few 
yarns in their leisure moments. 


to accompanying photo shows two 
“Sky Cops,” members of the On- 
tario Provincial Air Service, who have 
just dropped down on the Moose River 
near James Bay at a gas cache on the 
northernmost boundary of their “beat,” 
to refuel and grab a quiet smoke. 
Northern Ontario provides very 
tricky flying country for seaplanes— 
and is an utter impossibility for land- 
planes. Tangled scrub, lava 
rocks and mile heavy 


jagged 
upon mile of 
est are some of the hazards. 
Plenty of lakes dot the terrain and 
nake through it, but the pilot 
tantly watch his altitude and 
keep an eye on the proximity of the 
nearest Landings 
made carefully, for lakes and 
are infested with “deadheads” or part- 
ly submerged log 
plane floats. 

In spite of these handicaps, 


rivel 


must con 


have to be 


rivers 


water. 


;, the enemies of sea- 


howev er, 


the Ontario Provincial Air Service has 
gone quietly and efficiently about its 
work, covering its gigantic beat with a 
very small percentage of accidents; 
three serious crackups in the past five 
years. 

Fire spotting, transportation of men 
and fire-fighting apparatus, photog- 
raphy and game preservation are their 
chief duties. Up until a few years ago, 
game preservation did not come under 
the jurisdiction of the Ontario Provin- 
cial Air Service, but it was found to 
be the most effective means of com- 
batting the canny bushwise fur poach- 
ers who invade the Provincial Parks 
in large numbers every winter. The 
Flying Wardens swoop down out of a 
cloudy sky and catch the poacher red- 
handed. 

De Haviland Moths, as pictured, and 
HS2L flying boats are the types of 
ships used for this work. 








L. A. A. Memberships Grows Slowly but Surely 








teadily, the enrollment 


S! OWLY but 
- ol L. A A. continues to in- 


the 


crease. During the last month, the 


daily average is about the same so that 


gives us renewed confidence in the 


[t has taken a lot of plugging, both 


committee-men and ourselves, 


to make it move along. At the time we 
go to press with this issue, the total 
membership is 352 so that we have only 
148 members to go. 

Here in Illinois, the Governor of the 


tate has revived the aeronautic com- 
mission after it was once killed. Landis 

no longer on the Illinois Aeronautic 
Commission, but the board is filled with 
an altogether different staff that may 
deal more leniently with the amateur. 


We are putting our trust in one of 
the members who has proved his valor 
and squareness in the past, Commander 
MacDonald, president of the 
Radio Corporation and at one 


Eugene 
Zenith 
time the mainstay of the radio amateur. 
If he should have his way, there is no 
doubt but what the amateur in avia- 
tion would also get a break. 

We have also had very favorable 
news from the Texas legislature on the 
subject of amateur aviation laws so 
that things look bright in that state. 
Altogether, there are about eight safe 
and sane states where freedom really 
reigns. If given the assistance of all 
the amateurs, it is likely that we can 
make this a total of 48 states. Let’s 
try and do this, anyway. 
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Early Days With Glenn Curtiss 


by C. H. QUINN 


A story of the pioneer days at Lake Keuka and the various activities that led up to the experiments that 
made Glenn ‘Curtiss famous in the history of aviation. 


Y INTEREST in 
M Glenn Curtiss was 

of the most ordin- 
ary sort when I first began 
dropping into Barney’ 
lunch room in 
House Row. Then, one day, 
a casual remark I happened 
about the settle- 
ment of the big Curti 
estate opened up a mine of 


Printing 


to drop 


interesting information be- 











enough to run a motorcycle 
and carry a heavy man up 
grades. Back and forth 
from the bicycle shop to the 
village machine the 
workers plodded hun- 
dreds of times to get each 
the 
chined to the desired point. 


shop 
two 
engine 


piece of ma- 


But the engine did run 
and it did some other things 
too. It and 


made noise 


hind the counter over which how! One of its achieve- 
Barney dispensed good ments was to alienate most 
coffee and fried cakes. of the neighborly feeling 
When our first conversa- for Curtiss which is sup- 
tion about Glenn Curti posed to make life in a 
ypened in the most natural small village superior to 
anner, I had not. the that in a big city. Sleep at 
faintest idea that I wa night, when experiments 
king to a man who had with the new engine were 
worked for vears with the going on, was enjoyed only 
reat inventor in his little by residents far from the 
hop in Hammondsport, scene of the Curtiss devel- 
N. ¥ And the stories of opments. And they were 
the great aviator-inventor developments. 
that afterward drifted The great motorcycle, 
piecemeal over the counter vasa which later proved to be a 
with the pleasant odor of step toward the Curtiss bi- 
cooking food, were ripened Glenn Curtiss seated at the wheel of the “June Bug,” one of the first suc- plane, was set up in the 
} ane cessful airplanes built by The Aerial Experiment Association. This his- ; 3 ‘ 
by years of thought and re torical old ship was among the first of the airplanes that actually flew. shop on blocks and when 


fle tion in the storehouss of 


excellent memory possessed by Barney. 

Because he had worked with Glenn 
Curti long before the latter began 
I first experiments on airplane con- 
truction, Barney was, present at the 
birth of the great idea. It seems from 


all the facts in the ca e, i most prob- 


able that Curt himself did not know 
ist when he made hig fir discovery 
[ principles which afterward enabled 
him to develop } airplane invention. 
He was constantly experimenting in 
his little bicycle she p 
Long before his mind t ned to avia- 
n, Curt developed the motorcycle 


which proved to be a st« ward crea- 


tion of his airplane. One idea led to 
another as experiment followed experi- 
ment. The two men, Curt and Bar- 
ney, often worked till th« mall hours 
of the morning perfecting some part of 
the motorcycle engine which was one 
of the early efforts of the inventor. 
“Glenn had one of the first bicycles 


1 


that came out with a vasoline 


engine on it as a helper,” said Barney, 
telling of this early stage of the in- 
ventor’s work. “He had it in the win- 
dow of his store and bicycle shop there 
in Hammondsport, more as an adver- 
tisement than anything else. He had 
it jacked up and running and of course 
it attracted a lot af attention because 


gasoline not 


then, 


engines were common 


“Watching that little engine started 
Glenn to thinking. The engine was very 
small and only intended to help propel 
a bicycle, merely to make bicycling 
easier. One day Glenn said to me: ‘If 
those little cylinders give that much 
power why won’t bigger ones make a 
lot more?’ So he went to work to make 
an engine big enough to carry the 
whole load. After it was done and at- 
tached to a bicycle the first tests proved 
that the ordinary bicycle frame was 
not strong enough to withstand the 
vibration. The engine quickly tore an 
ordinary bicycle to pieces. 


“Then he faced the problem of get- 
ting larger and stronger steel tubing. 
That was not easy. Glenn searched the 
entire shop for stronger tubing but 
couldn’t find any. Then one day he 
walked over to the show-window where 
there was a tandem bicycle on display. 
It was a new one worth around a hun- 
dred dollars and had the kind of tubing 
that Curtiss wanted, so out it came 
into the shop and it was not long before 
he had it all apart and the tubing 
sawed up in the longest possible 
pieces.” 

Then Curtiss began building an en- 
gine that he figured would be big 


tests were made it required 
a man on each side of the thing 
to hold it down, It would jump a foot 
into the air with each explosion. 
versation could be carried on only by 
shouting and hand signals. 


Con- 


“When the day for the first road 
trial came,” continued Barney, “we 
had the bike blocked up in a barn near 
the store. Curtiss filled the gasoline 
tank—which did not hold much. Of 
course, he had no carbureter, just a 
mixing valve as we called it then, a sim- 
ple device that mixed air and gasoline. 
With the first explosions, the motor- 
cycle jumped like a wild colt and it took 
the strength of another man and myself 
to hold it till Curtiss jumped on and 
grabbed the handles. The vibration was 
terrific and his voice could hardly be 
heard above the din. 


“*Pull the 


shouted Curtiss 


blocks and let her go,’ 
did. With an 
ungodly racket the machine tore out 
of the barn and into the street. The 
other man and myself jumped on bi- 
cyles and followed. Curtiss steered the 
machine for the edge of the village. 
Then the importance of one thing that 
he had left off the machine impressed 
itself on Curtiss. There was no way 


to stop the machine!” 


and I 


So engrossed had the inventor be- 
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come in getting the machine to run 
that he had omitted putting on some- 
thing to shut it off! There was no 
such thing as a switch on it, and no 
way to shut off the gasoline flow to the 
cylinders, so it just had to run till it 
ran out of gasoline—or something 
happened. 

Curtiss jumped off and the motor- 
cyclé ran into a ditch and stopped. 

“I could make forty miles an how 
on a level road,” declared Curtiss after 
the experiment. This event had far 
reaching results in the brain of ths 
young inventor and he was 
launched on experiments with his 
“wind-wagon,” the fore-runner of thé 
biplane. 

The wind-wagon was a 
nered affair, a sort of platform wi 
two motorcycle wheels on the broad 
rear part and one on the front point. 
A single shaft at the rear formed ar 
axle for the two rear wheels. On the 
platform, between the two wheels, Cu 
tiss placed a motorcycle engine of about 
four horsepower. To the engine wa 
attached a stub shaft that stuck out 
at the rear and on the stub, Curti 
fastened a wooden propeller. 

“Glenn’s experiment with his wind 
wagon with the engine on the back 
end produced a real sensation in the 
village,” said Barney. “It also threw 
great clouds of dust when he rode it 
through the streets. The few resi- 
dents who had remained his friends 
up to this time began to desert him 
as the wind wagon passed from on¢ 
stage of development into another 
After trials with one four-horse engine, 
Glenn found he did not have as much 
power as he desired, so he put another 
four-horse motorcycles engine on tan- 
dem fashion. 

“That gave him better than eight 
horsepower for the three-cornered wind 
wagon. It also gave him much greate 
power to stir up road dust and any 
thing else lying dry and loose in the 
street. Of course, nearly everyone 
drove horses then and the streets were 
not paved, swept nor sprinkled. When 
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Curtiss drove his double-engined wind 
wagon down the street he swept it 
pretty clean of everything and you can 
imagine what landed in the yards and 
houses that he passed. 

“Long before this time, Curtiss had 
exhausted all his money in experiments 
and all that he could borrow from 
friends and relatives. So when he got 
the wind-wagon to working he had no 

loney and darn He did, 
however, get some money from making 


few friends. 


1all gasoline engines that he adver- 
tised. 

“One day I went into the shop in the 
barn and found Glenn had a big thing 
built across the pointed 
wind wagon. It was a 
With a 
the 
Thi 


was a 


TY 


front of the 


square frame 
levers, 


frame 


system of 
back of the 
frame was covered 
crude sort of 


on hinges. 
he could work 
up and down. 
with cloth and 
wing. 
“What’s 
Glenn. 
““Oh that’s 
thank-ye-marms’,” he 
“One thing that his 
taught him was he should put his en- 
nes at the frént instead of the rear. 
When he would strike a bump the front 
end would fiy up in the air. It is a 
wonder that he was not killed in those 
experiments with that crazy thing, it 


that thing for?” I asked 


to ease me over the 
said. 


wind-wagon 


y was dangerous. 

Well, he found that his flapper across 

the front of the wind wagon did help 

to ease him over the bumps in the road, 

for by pulling his lever and tilting the 

frame with the cloth on it he could par- 
ly lift the machine off 





tial the front of 
the ground. 
“But money did not change him like 
does a lot of people,’ and this is the 


part of Barney’s memory of the great 


ator which he cherishes most. “He 
unted to help every man who had 
rked with him in his hard luck days 
nd he never got so swelled up with 
fame and money that he forgot them 
After I had left him and went into 
restaurant business, Glenn came to 


to come back and 
work for him. He 
made me a tempt- 
ng offer and 
maybe I made a 
mistake in not 





taking him up. It 
showed his demo- 
and 


cratic 


disposition to ap- 


spirit 


preciate old 
friends.” 

Volumes more 
Barney can tell 


of the early days 
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all, 


early days of aviation 


An Early Foot-power Plane 








The elaborate pedal driven multiplane built by 
W. F 


Gerhardt, Dayton, Ohio. 
Sect in the 1920’s, a lot of work 
4 was being done by the foot— 


pedalist school of thought—experimen- 
ters who firmly believed that man him- 
self could provide sufficient power, via 
his feet, for soaring through the air. 
Among those who partly succeeded 
was W. F. Gerhardt, an aeronautical 
engineer at McCook Field, Dayton, 
Ohio, who is shown standing beside hi 
“septiplane” if that is what you call 


a seven wing ship. His name for it 
was “Cycloplane,” although this i 
rather misleading in many respects. 


Mr. Gerhardt, who made a short hop, 
claims to have been the first man,to rise 
an appreciable distance from the 
ground in a muscularly propelled ma- 
chine. 

Every attempt, then known, was 
made to conserve power. The fuselage 
well streamlined and the planes 
had a truly enormous aspect ratio 
and a large gap chord ratio. This flight 
took place on July 22, 1923, the power 
amounting to about one-eighth horse- 
power. It is claimed that Mr. Ger- 
hardt went into active training for the 
event. 


was 


Colored Men Cross Continent 


“{ “Aurese ANDERSON, licensed 
transport pilot and Dr. Albert E. 
Forsythe, licensed private pilot, both 
colored, made the first round-trip trans- 
continental flight to be made by mem- 
bers of the colored race. 


It is noteworthy that this flight was 
made in a lightplane, a Fairchild “24” 
two-place cabin monoplane, provided 
with a 95 h.p. Cirrus engine. In spite 
of the fact that the plane was equipped 
only with a minimum number of in- 
struments, the pair flew through fog 
and clouds very successfully. The total 
flying time was 67 hours which is ex- 
cellent time considering the equipment 
and the delay experienced in Nebraska 
by storms and adverse winds. The 
venture was backed by prominent mem- 
bers of the colored race. 
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Aerial Press Photography 


The airplane plays an important part in the collection of the day’s news and in the production ot newsreel 
Again, the airplane camera generally gives a more comprehensive view of an event 
than a ground camera. 


motion pictures. 


HE years 1928 and 1929 will 
stand in aeronautical history as 
the years of transition from war 
time conceptions of aerial photography 
instrument of 
commerce. World War it 
was not even a peace factor 
and in the early stages of the war was 
participant, al- 


to its acc ptance as an 
Prior to the 
] 


potential 


not an outstanding 
though photographs of military move- 


ments along the front and observation 


ibilities began to appear after the 
first six months of 1914. 

Ships of all sorts were rapidly being 
constructed abroad in 1928-1929 for use 
as commercial transports and carriers 

photographie surveys. The manu- 
facture of more suitable cameras and 
annd for geographic irveying and 

p making at this time also made it 
possible to introduce this medium of 


photography to the business world. But, 
though it has now established itself to 
the point of being a definite utility, 
there is still much to be accomplished. 
It was a young surveyor who, after 
light in an aerial photographic ma- 
witnessing taking of a few 
from an airplane 
in Canada, | dea of survey- 
ing and mapping Ontario by a system 
of overlapping oblique photographs on 
the grid system from which the maps 
were afterwards plotted. 

Thus, Canada today is being mapped 
times faster than it has ever 
before by means of aerial 


)tographs 
upon the 


been done 


photography and a hundred times more 


accurately; so accurately in fact that 
all of the original survey maps of On- 
tario had to be scrapped. The air sur- 
vey maps have proved the old surveys 


to be exceedingly inaccurate. 





Airplane camera view of a news event, the celebration of Lenin day in Leningrad, Russia. 


This 


view would have been impossible with any other camera. 


A great railway engineer said a little 
while ago that in many parts of the 
world, where he had constructed rail- 
Ways over poorly surveyed territory, 
that those railways would have cost 
far less to construct had he in his day 
been able to avail himself of the use 
of air survey. Air survey is un- 
doubtedly of greater importance to the 
U. S. than almost any country in the 
world. The opening up and develop- 
ment of territories within the continent, 
such as Alaska, etc., can now be car- 
ried on at a far greater rate than was 
ever dreamed of in the past by the air 
survey method. 

The first practical camera operations 
were undertaken with ordinary types 





The airplane camera lends itself particularly well to the photographing of cities and for publicity 
work in connection with city developments. 


of ground cameras, mostly of the 
“Press” variety, but by the end of 1915 
cameras designed expressly for aerial 
work were put into production. Lieut.- 
Colonel J. T. C. Moore Brabazon, M. C.., 
who was later chief of the Photographic 
section of the Royal Air Force, designed 
and produced—in conjunction with 
Messrs. Thornton Pickard, Ltd.—the 
first practical camera for aerial opera- 
tions. This was later improved upon. 

Aerial photography differs from most 
branches of photography, because the 
distance between the camera and the 
object being photographed is very 
great. Between the lens and the sub- 
ject there exists a great depth of air 
which reflects light directly back into 
the lens producing haze. In _photo- 
graphing mountains, Zepplins, or other 
objects at high altitudes, haze fre- 
quently causes trouble. 

In no branch of photography, how- 
ever, is haze so important as in photo- 
graphy from the air. Owing to a large 
proportion of active light reflected by 
haze, its effect is much greater photo- 
graphically than visually, often being 
serious in photographs taken under 
visually clear conditions. At altitudes 
of 10,000 feet or more the haze effect 
is frequently so marked that it becom 
difficult to distinguish detail in the 
photograph. 

The photographic airplane should be 
a “pusher,” or a twin engine type with- 
out an engine in the nose of the fuse- 
lage. The pilot can only fly really ac- 
curately with a clear view ahead. Twin 
engines are most desirable, because air 
surveys usually have to be carried out 
in country difficult of access and there- 
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fore usually dangerous in case of forced 
landings. 


HE airplane has been found to be 

a great asset to the journalistic 
world in conjunction with aerial photog- 
raphy. 

Transportation is an 
problem of the press and 
provement in the means of transporta- 
tion has brought about a marked ad- 
vance in the efficiency and comfort of 
the newspapers. In the last century 
the existence of wireless, locomotives 
and automobiles has played a great 
part in the gathering and distribution 
of news events, but at the present time 
the new means of transportation—the 
airplane—is taking its place beside the 
automobile and the locomotive as a fac 
tor in the rise and fall of present 
circulations. 

America offers every possible facility 
for practical demonstration of the man- 
ifold use of aerial photography. With 
business’ men experimentally inclined 
this country has given such undertak- 
ings as the Fairchild Aerial Survey, 
Inc., and Hamilton Maxwell, Inc., both 
of New York, opportunities of which 
they have certainly not been slow to 
take advantage. The American pir 
neers are by no means behind the world 
in technical knowledge and equipment 
for we have carried the practical side 
of our operations to a stage that would 
surprise many Europeans. 

The Fairchild Aerial Corp., have re- 
cently completed a survey of New York 
City with considerable success. It has 
enabled the planning of a new overhead 
rail route through the city. With de- 
tailed views of roofs, scuttle holes and 
skylights, it has assisted the Police 
Chief in raids; and has recorded how 
groups of traffic can ra 
given period of time with the least in- 
terference. 

Then, there is the case of the old 
frigate, “Granite State,” which burned 


ever-present 


every im- 


proceed f 


to the water and sank at her dock at 
98th Street and North River. The 


origin of the fire was a mystery until 
Officials, scanning the photo- 
graphs made of the fire by the Press 
and immediately preceding it, 
ered the presence of a substance float- 
ing on the surface of the water at that 
part of the waterfront. This proved 
to be oil. An investigation resulted in 
tracing the oil to a broken line on the 
river bottom. 

However, before I endeavor to tell 
you of the experiences which confront 
many a cameraman assigned by the 
various newspapers in the field of aerial 
photography, permit me to explain the 
functions of the Daily Press whereby 
you will have a clearer understanding 
of the life of the Aerial Cameraman 
and his experiences. 

Getting the news “story” is always 
started by an assignment from the City 
Editor or the Editor of any depart- 
ment who has charge of specified events 
such as theatrical, sports, society, avia- 
tion, etc. The reporter then succeeds 


aerial 


discov- 





in getting the story through various 
channels which, if I would try to ex- 
plain, would take a volume. 

However, after the reporter has ob- 
tained the facts of the story, he reports 
them in writing to the copy-reader. In 
cases where time is very limited, the 
reporter calls his office by phone and is 
connected with a rewrite man who im- 
into a bulletin or 

case, the 


mediately converts it 
story. In the 
reader upon receipt of a story, corrects 
it for proper placement of words, punc- 

iation and other corrections besides 
editing the story. The City Edilor 
must approve the story for publication 
before it is sent to the composing room 

At a given time, which is commonly 
called the “dead line,” all stories must 


other copy- 


r 
tl 


Aero-newsreel photo of a hit made during Navy 

target practice. 
be in the copy-desk for the next edition 
of the newspaper. At certain hours 
during the day new editions are printed 
vhich consist of late events, including 
the important stories of the previous 
edition. The last edition, called the 
“final,” consists of all events which 
have occurred during the past twenty- 
four hours. 

The functions or duties of the staff 
cameraman are similiar to those of the 
reporter. The process of making photos 
for newspapers takes a little longer 

composing and printing. The 
photo is sent to the engraving depart- 
ment where a cut is made before it is 
ent to the composing room for proper 
placement of the page of the newspaper. 

In the past, a bird’s-eye view of an 
event, photographed from a roof or 
high level, was considered as a spe- 
cialty. For the past few years, Editors 
have found it to be greatly convincing 
as far as the public was concerned. De- 
tails can be better outlined in this 
type of photographs. Today, almost 
newspaper either has its own 
airplane equipped with an aerial cam- 


tnan story 


everv 


era for such observations, or else air- 
planes are chartered with the necessary 
equipment for a particular purpose. 

The cameraman assigned to such a 
plane has many obstacles before him 
which usually hinder the carrying out 
of his duties. These of timo, 
weather, atmospheric conditions and 
the ability of the pilot in maneuvering 
the ship into a proper position for tak- 
ing the photographs from necessary 
angles. 


consist 


The cameraman who is assigned as 
an aerial photographer for a newspaper 
or motion picture newsreel must under 
stand that his services are at the dis- 
posal of the paper at all hours of the 
day and in all kinds of weather. Not 
only do cameramen subject themselves 
to danger in the performance of their 
duties, but in one case which I must 
relate to you, an assignment Editor and 
one of my accomplished a 
feat of great daring. 

During November, 1927, Mr. Me 
Kean, Assignment Editor of Paramount 
News, offered his services for an errand 
of call for Paramount News, which 
was then in its infancy. Incidentally 
this peculiar assignment called for the 
quick delivery of films containing pic 
tures of the 10th Anniversary of the 
American Legion Convention held in 
Paris, France, November 11, 1927, and 
also, the celebration of the signing of 
the Armistice. Arrangements wer 
made by cable with one of our foreign 
correspondents and the cameraman, 
stationed in Paris sailed on_ the 
Leviathan on the same day with the 
developed negatives of the occasion, in 
cluding three positive 
negatives. 

These films placed in a 
white airtight and dropped 
from the ocean liner into the sea at 400 
miles outside of Nantucket Light where 
McKean, 
precious pictures. 


superiors 


prints of thes« 


were to be 
container 


a seaplane, carrying Mr. 
would pick up the 
Then with the aid of a capable pilot, 
(who I believe was Bert Acosta, the 
famed transatlantic flier) they would 
fly these films back to New York fo) 
showing in the Broadway theatres the 
same evening. 

Arrangements were concluded when 
the Captain of the Leviathan and the 
officials of the Steamship Company 
agreed to stop the liner for a few min- 
utes at the appointed place of transfer. 
The scheduled time for the liner to 
reach this location at sea was set for 
4 p. M. on Sunday, and the liner was to 
dock in New York the following Mon- 
day morning. 

If these films were not picked up by 
plane Sunday afternoon, then the com- 
peting newsreels would also have their 
films at the theatre on Monday evening. 
Therefore, you see how essential it was 
to obtain the advantage of this oppor- 
tunity in transferring Paramount News 
films and thus enable the showing of 
this event 24 hours before the other 
newsreels could offer the same films. 


(Concluded on page 334) 
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Measurements of Speed Are 
Uncertain 


S WE have frequently remarked in 
A these columns, the estimation of 
speed in the vicinity of 400 m.p.h. is a 
dificult and sometimes uncertain mat- 
ter. For this reason, press announce- 
ments of a record speed given directly 
after the run or contest are open to 
question in most cases and should be 
taken with the proverbial grain of salt. 

There are a great many things to 
consider in giving the absolute value 
of speed, not the least of which are in- 
strumental errors or errors of observa- 
tion. This is true even with the most 
modern of electrical and cinematograph 
timing devices at very high speeds 
where a slight lag of a small fraction of 
a second means a whole lot in the final 
analysis. 

This is rather proved by the results 
published directly after the Schneider 
Trophy race as compared with the re- 
sults finally arrived at after prolonged 


consideration. As will be seen from 
the following table, there is a consid- 
erable difference between the speeds 


announced to the press on September 
30, 1931, directly after the race and 
the figures finally submitted to the 
Federation Aeronautique International 
at a later date. 


Revised 

Speeds 
Ruled out 
407.4 m.p.h. 
109.5 m.p.h. 
107.6 m.p.h. 
104.5 m.p.h. 


Estimate 
of Sept. 30 
.415.2 m.p.h. 
405.1 m.p.h. 


First run 
Second run 
Third run........409.5 m.p.h..... 
Fourth run....405.4 m.p.h. 
oo a. | eo) & ee ae 





Average  ..ccee 408.8 m.p.h.....407.5 m.p.h. 

The first run was eliminated because 
of the fact that Stainforth’s approach 
to the course was open to question and 
in the revision, the fifth run which was 
made to guard against any question 
that might arise, was used instead. The 
speeds were made by recordings on a 
motion picture film. 


This is One Woman’s View 
¢¢] HATE to say it”, remarked Miss 

Margery Doig, department store 
buyer of New York City, who flies her 
own plane Sundays and holidays for 
aren’t really 


They 


recreation, “but women 
as good as the men in fiying. 
just aren’t, that’s all.” 

Women fliers, especially in the 
eastern United States, are poor sports, 
publicity seekers, catty to each other 
and inferior to men in all departments 
of aviation, asserts Miss Doig. She 
has met and flown with the nation’s 
leading aviators, both men and women, 
and these are her conclusions 

Epitor’s Note! This statement by Miss 
Doig is quoted here because it has been 
circulated, but if the reader will 
upon the recent activities of 


he will be convinced of the 


widely 
ch € ck up 
women flyers, 


, 
ror 1? the 
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Increased Aerial Activity in Colombia 














This is one of the Curtiss Falcons now in the service of the Colombian Government military forces. 


HERE has been a marked trend to- 

ward increased aeronautical devel- 
opment for some time in the South 
American republics and more particu- 
larly in Colombia, S. A., where great 
advances are being made in both mili- 
tary and commercial flying. 

While not generally known in the 
United States, the SCADTA airlines 
are the oldest in the Western hemis- 


phere, being organized in 1919 for 
scheduled commercial operation in 
Colombia. Last year, the SCADTA 


planes flew 625,320 miles, carried 7,906 
passengers and 2,000,044 pounds of 
cargo. Even more remarkable is the 
fact that this line maintains flying 


trans- 
more 


certain of its 
altitudes of 


schedules over 
Andean routes at 
than 12,000 feet. 

Aviation has thrived and is super- 
seding other forms of transportation 
largely for the reason of the difficulties 
offered to railroads by this Republic’s 
extremely mountainous terrain. 

A number of American built plane 
are employed by the Colombian govern- 
ment for military and observation put 
This service covers a tremen- 
dous territory, equal to the combined 
areas of France, Germany, Austria and 
Belgium. A number of Curtiss Falcons 
are employed for observation purposes. 


poses. 











A New Development in Lubrication of Engines 








NVESTIGATION of a revolutionary 
lubricating fluid used in pre-condi- 
tioning the motor of an automobile 
driven 745 miles without oil, discloses 


that its chief ingredient is a highly 
lubricative colloidal (gel-like) sub- 
stance, so finely subdivided that a 


volume the size of a pea would cover 
a mile surface with a thin self- 
lubricating film. 

This startling statement was made 
by Dr. G. A. Abbott, head of the chem- 
istry department of the University of 
North Dakota, who is a _ nationally 
recognized authority on oils. The fluid 
was also used in pre-conditioning the 
engine of an airplane recently flown 
for 35 minutes at Winona, Minn., after 
all oil had been drained from its 
crankcase. 

“The minute colloidal particles, when 
introduced into a motor by adding the 
earrier fluid to the regular crankcase 
oil, are apparently attracted to the sur- 
faces of the pistons and cylinders, 
forming a very thin but smooth and 
uniform film that thoroughly fills the 
finest pores and crevasses ef the metal, 
preventing the rubbing of iron on iron,” 
Dr. Abbott said. 


“As this lubricating coat wears away 
it is continually renewed by fresh de- 
posits of the colloidal particles sus- 
pended in the oil stream. It is very 
probable that the fluid contains some 
stabilizing agent in small quantity to 
prevent settling. The particles readily 
pass through the finest filters. 

Thus, when a motor thoroughly con- 
ditioned with this colloidal substance 
is run after all oil has been drained 
from it, the film established upon the 
surface of the metal will serve as a 
lubricant until its thin layer wears 
away. When it disappears there is 
left a mottled surface exposing both 
this highly lubricative substance and 
iron, for the cavities of the metal ar 
still filled with sub-microscopic colloidal! 
particles. 

As the mottled surface is ground 
down, these particles are smeared over 
the protruding metal spots, which 
strongly attract and hold them. In 
this way a continuous film of lubrica- 
tion is maintained until the metal is 
worn down to the limit of penetration 
of the particles into its pores. This is 
somewhat in conformity with South- 
well’s views on lubrication theory. 
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Jimmie Wedell — Speed King 


Jimmie Wedell takes a moment from his mani- 
fold duties. 


IMMIE “BUSY” WEDELL is not 

only kept busy grooming his hangai 
of racing planes; he is also chief of the 
Wedell-Williams Airline of Louisiana. 
In this latter capacity Jimmie has just 
completed a course in blind flying at 
the Fort Worth, Texas, Municipal Air- 
port. 

“This blind flying stuff isn’t so new 
to me,” Jimmie explained, “as I have 
found it necessary to do a considerabk 
amount of it while making transcon- 
tinental flights.” When Wedell recent]; 


broke the world’s record flight mark 
from Mexico to Ottawa, Canada, he 
flew several thousand miles with no 


sign of terra firma. 

Wedell’s sense of balance and direc- 
tion, that has so often him in 
good stead as a speed merchant, was 
obtained while riding a Texas cow 
pony. “Little Joe the Wrangler” is 
still his favorite song and he sometimes 
sings snatches of this ditty when riding 
herd on a Wedell-Williams airliner. 

“Although I’ve spent a considerable 
portion of my days in 
brones and some hay-wire crates [I still 
draw the line at autogiros and blimps. 
Old fashioned, I guess,” Wedell de- 
clared. 

The writer, however, this 
latter statement. He chanced to see 
Wedell streak down the straightaways 
at the Chicago races at a 305 mile an 
hour gait to take first place. 


stood 


riding tough 


doubts 


Swamp Flyers 


HE international air lines are being 

bothered by stowaways—not human, 
but mosquito. The United Pub- 
lic Health Service has discovered that 
carriers of fever from the tropics can 
be imported in this way, and now all 
planes coming into the country from 
the tropics are being fumigated reg- 
ularly. 


States 











Our Photo Phans Column Reopens for Business 





HEN the weather gets bad and 

the air is chilly, there is renew- 

ed activity in photo collecting, 
hence the reopening of our Photo 
Phanatics Club that was so popular 
last year, 

During the past few months we 
have had so many requests from 
former members of our club, for start- 
ing this feature, that we have decided 
to continue it as before. And to 
soothe the feelings of some of the 
Super-Phanatics, we intend to run the 
photo swap notices in this department 
instead of in the Barter and Exchange 
section where they have been reposing 
for some time. 

The “mystery ship,’ run in the 
Sentember issue, brought in a host of 
replies which that our eagle- 
eyed membership is still on the job 
Yes, fellows, this picture was a 
view of the venerable old Standard 
J-1, used largely in France during the 
war as a general utility vehicle. After 
the war, they participated in barn- 
torming with the old Jennies in this 
country and a few of them are still 
in action according to dope received 
from various parts of the country. 

Strange how this wartime stuff still 
proves to be an attraction, but it does. 
There seems to be a glamor of romance 
about these old crates that proves 
rresistible to many of our photo col- 


prov ed 


side 


lectors. The fact that there is not 
such a demand for the pre-war ships, 
that are truly historical, leads us to be 
lieve that interest in the Spads and 
Camels is based rather upon romanc¢ 
than historical 
While we hate to pull any statistics 
on you, yet we have made a little sur- 
vey from our correspondence that 
indicates the popularity of 
various sorts of airplane photos. 


PHOTO PREFERENCES 


interest. 


relative 


Class Percent 
Old wartime plane 18 
Modern Military plane 27 
Racers and stunters 15 
Commercial transports 5 
Old-time pre-war planes. 2 


You see, the wartime planes win out 
by a large margin while the old-timers 
come last. To tell you the truth, we 
are mighty glad that it is this way for 
it is a lot easier to get wartime photo 
for the magazine than any of the old- 
timers. And we like easy jobs best. 

Strange to say, there has been little 
demand for dirigible or balloon 
pictures, but as we have a fine collec 
tion of old-time balloons, dating ’way 
back when, we are anxious to ru 
them. There are pictures of the first 
Montgolfiers, early aeronauts and all 
the rest of them What do you say 
on the balloon subject, just for a 
novelty? 





Relative Costs of Transportation by Various Vehicles 





and the airship costs per pa 


(Courtesy of the Society of Automotive Eng 
L 
| N A paper read before the Interna-_ to be compared with those of the crac] 
tional Automotive Congress of the trains 
Society of Engineers, Chicago, J. C. senger-mile, with the 


forth 
facts concerning the 
ee 


aered as 


Hunsaker set interesting 
airship when con- 


a commercial carrier. 


many 


Mr. Hunsaker, vice-president of the 
Goodyear -Zeppelin 


first-class line) 

Actually, neither the airplane no 
the airship will attain such favorabk 
results as those shown on the table 
because of insufficient volume of traffic 





Corps., 1S one ol COMPARATIVE TRANSPORTATION 


the accepted 


au- 
thorities on the 
subject of aeronau- 





tical engineering as me 3S ny : 
and his tabulation <— Bod OF 5 
of comparative op- High Speed Airplane 
eratine ost f lransport 165 . 500 ( R g0) 
erating Costs O Low Speed Airplane 
rarious commercial Transport 110 600 1 6e 67e 
silt ies ° eee Rigid Airship (Dirigible) 
é es 1S very i Ships) 75 4,000 
lliuminative. : 
fas MARINE TRANSPORTATION 
These’ generali- a ; ) 1.000 { 10¢ 
zations stand out: , (First Class) 
. . Cabin iner 20 1,000 60 & be 
For freight, in ‘alte (leant 
which time Is not Carg Steamer 15 1,000 1 
vital, neither the RAILROADS 
a rplane nor the High Speed Rail 80 2c 
lL, . . DeLux Trair 50 
the airs S eco- = 
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_| Late Army Air Corps Planes 


s not 
ships, , , . ‘ : 
to * Eight examples of ships now actively in the service of the U. S. Army Air Corps. These are representa- 




















5 ene tive of ships designed for various military purposes. 
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timers This is the Fokker YO-27 bi-motor tractor monoplane with the engines The new B9-7 Consolidated Basic Trainer is an interesting development 
th. we faired into the wings. in coaching ships. 
ay for 
photo 
ie old- 
2ST. 
1 little 
alloor 
collec 
r "wal 
Oo rul 
e first 
nd all 
yu say 
for 
oe 
eS The Douglas YO-31-b, a two place tractor monoplane of rather slender The Douglas YO-35 is a gull-wing monoplane job with the pilot’s pit well 
| sweeping lines. to the front. 
| 
cra 
r pa 
line 
Y no 
orable 
table 
traffic 
— 
3 
. This is a Fairchild Army Transport of the conventional Fairchild design. Douglas O-2H now being tested at the Air Corps Advanced Flying 
‘ School for Observation training. 
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a } Pa ie 
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senate The new Consolidated PT-11 Primary Trainer is a sturdy yet neat 


The Curtiss YA-8 Attack plane, a recent development of the Curtiss A-8. looking airplane. 
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The Evolution of the Wing — 





A monoplane equipped with wing slots at the leading edges of the wings and flaps at the trailing 


edges, the latter 
RECENTLY traveled 3,500 miles 
by motor car in seven days. At 
times, I imagine I still feel the 
swaying of the car at high speeds, the 
sudden application of the brakes and 
the breath-taking skid of wheels ove: 
ice-sheeted roads. 

In my mind’s eye, I still see the 
wrecked cars by the wayside, the sheep 
that had been run over, the wounded 
cow that had met the next car ahead 
in a head-on collision and the poor man 
in overalls that lay stretched out by 
the side of the road, killed instantly by 
the second car ahead of ours. Never, I 
believe, did 3,500 miles in an airplane 
involve as much danger as this fast 
trip. 

Each member of our party returned 
convinced that we would be making 
such journeys in privately-owned air- 
craft within ten years. The roads are 
becoming more and more crowded and 
dangerous—the airways less so. The 
human race soon will have to take to 
the air for safety’s sake. 

What will accelerate this desire for 
flight in the mass of humanity? What 
basic part of the present day aircraft 
needs improvement most? The answer 
is wings. The Wright brothers clearly 
saw that the problem of flight was 
mainly that of providing safe wings. 
Juan de la Cierva, inventor of the Auto- 
giro, came to the same inevitable con- 
clusion. The wing always has been 
and still is, the most fertile field for 
aeronautical inventors. 

Every air-minded person is familiar 
with the faults of the present rigid air- 
plane wing. Compare it with the bird’s 
wing that may be varied in area and 
angle of incidence from minute to min- 
ute to meet changing conditions of air 


shown depressed for 


steep climb or low speed. 
and speed. Imagine a bird trying to 
fly, and especially to take off and land, 
with two fixed rigidly to its 
body. 

By this comparison I do not mean to 
imply that, in my opinion, the wing of 


boards 


the future necessarily will be like a 
bird’s wing. When the wheel came, 
it was not similar to the levers of a 


kangaroo’s legs. Just as man developed 
this wheel, superior to an animal’s 
limbs, so he should develop a wing that 
is superior to that of a fowl. The in- 
ventor’s problem is to conceive a wing 
which will be larger in area or other- 
wise have more lifting force when the 
plane takes off and lands than when it 
flies in the air. He must conceive a 
mechanical wing with a readily and 
safely variable lifting force. 

Various means have been proposed 
for altering the present rigid type of 
wing to make its lifting force variable. 
There are hundreds of patents covering 
wings with slots which admit air from 





The compactness of the “Vacuplane” (left) is very pronounced when compared to the Autogir 


standing beside it. 


ALVIN EDWARD MOORE 


Associated with the 1 3 Pate nt office 


and authority on acronautic inven- 


tions and patents. 


the lower to the upper surface; biplan 
with foldable lower wings; hinged wing 


tips; telescoping wing tips and adjust- 


able extensions. ‘ 
Mr. Durmon, chief pilot of a large ! 
French airplane manufacturing co . 
pany, flew a Makhonine airplane in 
1932 that had telescoping wing ends. §& 


By mechanical means he stretched out : 
the wing tips, thus increasing the area 
of the lifting surfaces until the plane +t 
had taken off. He retracted them anc 


flew ahead with reduced wing surface. 0 
Professor Werner Schmeidler al h 
has experimented with such wing ti t! 
They, no doubt, constitute an improve- tl 
ment in the present rigid type of wing h. 
The main fault, however, with all the a 
known means of making the wing sur- ai 
face variable, is that of the bracing 
gears, shafts and other elements that ¢, 
have been designed to operate them ay 
under high air pressures. They have oy 
increased the weight of the craft t tir 
much for the degree of increas« ve 
safety. th 
Some people, including the Junkers ¢p 
company and the Farman brothers, be pj 


lieve that the solution of the immediat: 


wing problem is to build planes wi N 
° = lor 
an immense wing spread to enable ther 
to take off and land with safety an 
to fly them at altitudes of 60,000 feet 
or more, where the large wings will not 
retard their speed because of the lowe 
resistance of the upper air. The craft 
which these inventors are designing 
have airtight cockpits and double wall: 
in which normal earth-surface air pres 
sures and temperatures will be con- 
2 
~ 
2- 
2 
7. 
Two 


The lifting cell of the Vacuplane is directly above the body. 
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— Where Is It Leading Us: 





— 
UST what means of prov d ng lift 
will be adopte d in the future is 


RE 1 matter of doubt, but it is certain 
¥ , ° 
that the present airplane wing does 
] f 
not perfectly fulfill its purpose and 
that amprovements are in orde Yr. 


The author, a patent expert, re- 






















: ; s many of the proposed methods 
mprovement that have been ad- 
] by +} many entors now 
I plane vork — the prot 
a wing 
dis stantly maintained by devices that re- 
: mind one of those controlling the air 
vdlinesin on a submarine. 
es Such a giant plane for the strato- 
ne ends. phere was designed in the United 
- out States in 1927 and the huge Junkers 
the area G-08 is now flying between London and 
he plar the European continent. 
hem al Juan de la Cierva, as almost every- 
rfac¢ one knows, created fairly safe wings in 
ler al hi well-known autogiro by hinging A full size American paddle ship is shown in the background while the working model of the ship 
ing tit them and allowing the wind to rotate is in the center foreground. The paddles drive down the air much like the old fashioned side-wheel 
improv them. This type of wing. altered per- steamers act on the water. 
of wit haps, probably will be ad pted by the on the problem for many years with- Proposed aircraft utilizing the Mag- 
h all t average citizen for ordinary individual yt success. nus effect or Flettner principle are in- 
ng aircraft travel in the immediate future. Far be it from me to prophesy that teresting. Most people erroneously be- 
pracit The idea of an ornithopter, or air- no practical ornithopter ever will be  jjeye that Anton Flettner, the inventor 
nt t + +} * ; « ac . 4 4 
= * craft with Rapyeng bs ngs, | on oe ve built ; my experience in research in the and builder of the Flettner rotor ship, 
ate a MStOR. - : man <3 Bt “pope to history of invention convinces me that was first to conceive this principle. In 
he Fee emulate the birds, a great deal of crea- when the human race attacks any prob- coatite. % wes Genwne’l ta the Mee 
cralt tive energy has been expended by in- lem—short of perpetual motion — it —_ a, a a . 
, ; . . ; teenth Century by Professor Heinrich 
: ntors in the attempt to make one of sooner or later finds a solution. But I ‘ : ie Peggy nrargee 
these machines work. Gustave Lilien- believe that no practical machine will Gustav Magnus while atthe ett S 
Junke thal, brother of Otto Lilienthal and _ fly by flapping its wings up and down, problem for a Prussian artillery com- 
thers, ! pioneer of aviation, has been working like a bird, in the near future. mission. 
lié In 1910, some fourteen years before 
r Nev. 17, 1931 ol obit 1,832,396 siecle Flettner made his trip across the At- 
A U AIRCRAP? ee lantic in his odd ship powered only by 
ilety a a ae 1,278,750. ee a tall rotating cylinder, representative 
sgt Hy a ' ; 3 § s 3utler Ames tested the /ifting force of 
B wis t ' ———P} (ee two steel and canvas rotors on the tor- 
the lov = pedo boat Bagley at Annapolis. Rep- 
Phe — resentative Ames designed in 1908 and 
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the Autogir’ Two important patents on rotor type lifting surfaces that clearly indicate the operation of the 
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3 rotor planes. 
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patented in 1910 an aircraft to utilize 
such rotating cylinders in the place of 
wings. He thus was the first inventor 
to conceive that an aircraft might be 
made to fly by the Magnus effect. 

Most of my mechanically inclined 
readers probably understand how this 
Magnus effect or principle supplies 
moving force. The easiest way to ex- 
plain it is to point out its operation in 
a curved baseball. A baseball pitcher 
throws an “out” curve or “in” curve 
by rotating or twisting the ball on a 
vertical axis as it leaves his hand. 

If he wants the ball to curve up- 
wardly, he twists or rotate$ it on a 
horizontal axis, thus causing the lower 
surface of the ball to rotate against 
the wind and the upper surface to ro- 
tate with the wind. This puts greater 
air pressure on the bottom than on the 
upper part of the ball and forces it to 
rise, in accordance with the Magnus 
principle. 





Pee ue 


Sundberg, in 1910, patented a plane 
to make use of rotating cylinders in 
lieu of wings. Arnaldo Romualdi, Jer- 
sey City, New Jersey, was the next in- 
ventor in this new industrial art. In 
1915 he designed an airplane in which 
a rotating roller, utilizing the lifting 
force of the Magnus effect, was placed 
just in front of the leading edge of each 
wing. The rotors were geared to the 
ordinary aircraft engines. 

In 1915, two inventors—Philippart 
and Vuia—were given a French patent 
for the basic idea of making wings of 
moving endless bands of canvas, so that 
they would have the lifting effect of the 
ordinary wing plus that of the Magnus 
principle. In 1930, De la Tour Castel- 
cicala patented an adaptation of this 
idea and in 1931 Howard patented a 
further adaptation and assigned it to 
the Standard Oil Development Com- 
pany of New Jersey. 

Then came Flettner, who patented 
his rotor-driven ship and aircraft in 
1924. Since then, a great many inven- 
tors have worked in this art. Jordanoff 
of Ohio utilized rotating cylinders— 
like Romualdi’s, in front of the leading 
edges of the wings—but driven by an 
extension of the crankshaft to the rear 
of the engine. Dally proposed to rotate 
the rotors by a turbine actuated by air 
from a funnel near the fuselage. Noeg- 
gerath and Short invented corrugated 
rotor-wings. Ripoche, France, proposed 
to house rotors in the middle portions of 
ordinary airplane wings while Picoli, 
Italy, suggested the filling of rotors 
with lighter-than-air-gas. 

Frederick Wander of New York has 
received several patents on the adapta- 
tion of the Magnus principle to the 
helicopter and the Autogiro. Instead 
of the hinged’ rotating vanes of the de 
la Cierva windmill aircraft, he proposes 
to use hinged Flettner rotors. 

Thus, we see that there is intense 
activity on this problem of flight by the 
Magnus principle all over the Western 
World. If I were a gambling man, I’d 
lay a dollar to a dime that some craft 
will fly by this principle in the next 
decade. I believe that an aircraft with 
short rotating cylinders of large diam- 
eter that are filled with 
buoyant gas is feasible. In 
taking off the cylinders 
could be rotated at high 
speed, to lift the machine, 
and once in the air they 
could be rotated slowly or 
not at all to decrease re- 
sistance to flight. 

Another very interesting 
line of wing development, 
in which the general public 
no doubt will be increas- 
ingly interested in the next 
few months, is the paddle- 
wing plane. Paddle wheels 
as propellers for aircraft 
have been dreamed of since 
the days of their extensive 
use in steamboats. Several 
extremely old British pat- 
ents and American patents 








Smoke photograph of a revolving rotor in a 
wind-tunnel, showing the twisting effect of the 
rotor on the air stream. 


as early as patent No. 397647 of 1889 
were drawn to paddle-wheel planes. 
Since 1889, hundreds of others have 
been issued. 

Now comes Dr. Adolf K. Rohrback, 
President of the Rohrback Metal Air- 
plane Construction Company, well- 
known designer and constructor of air- 
planes of high quality, who claims to 
have invented and to be now building a 
paddle-wing plane that not only will 
fly but will descend almost vertically, as 
lightly as a feather! 

The craft has no screw propeller but 
is operated by a paddle-wheel composed 
of three revolving wings or vanes on 
each side of the fuselage. Each wing 
or vane is connected to a _ horizontal 
rotating shaft which extends into the 
fuselage where it is actuated by an 


A model of a Rohrback paddle ship which greatly resembles the “‘side- 
wheel” steamers on the Mississippi River. 
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engine. The pilot can alter the pitch 
of these vanes to change the speed and 
direction of flight. “As the wings re- 
volve,” states Dr. Rohrback, “the air- 
foils are automatically adjusted in 
pitch so that the foil momentarily at 
the top exerts a strong pull forward, 
the foil at the bottom pulls weakly up- 
ward, and the foil at the back is vir- 
tually neutral.” 

If this machine works as the inventor 
believes it will, it will without doubt 
revolutionize the aeronautical world. It 
should make flying as cheap and much 
more safe than traveling in a motor 
car. 

A paddle-wheel flyer of the same gen- 
eral type is now being developed in the 
United States and a full size ship 
now under construction. We will wait 
with great interest to see just what 
results are obtained with this radically 
new departure in flying machines. The 
American inventor claims several years 
priority over the invention of Dr. 
Rohrback. 

One of the most 
partures from the standard bird-wing 
type of plane is the Lanier “Vacuplane” 
which is far more compact than any 
lifting surface yet devised and this ha 
proved practicable by many flying tests 
with a full size machine. 

The Lanier Vacuplane, an American 
invention, has a peculiar lifting cell 
placed just over the body. The cell 
designed in such a way that a great 
reduction in pressure is obtained near 
the center of the device, a vacuum that 
is many times greater than that ob 
tained over the upper surface of th 
standard wing. This produces a lif 
that is from four to five times greate! 
per square foot of area than the ordi- 
nary wing. 

Projecting on either side of this cen- 
ter cell are two deep thick wings that 
are given a sharp dihedral angle nea 
the center section. The wings add 
the lift, but their principle function is 
to maintain stability and maneuver- 
ability in flight. By concentrating the 
lift directly over the body, the machine 
is made much more compact and th 
stresses are also greatly reduced. It 
is said that it is impossibl 
to stall this machine or t 
cause spinning. 

A stationary cell or lift- 
ing surface has the advan 
tage. 

We are living in an age 
that in every sense is 
changing so fast that it 


interesting de- 





often makes our heads 
swim. Thus it may be said 
without fear of contradic- 
tion that before we know it 
even, we may be flying from 
country homes, equipped 
with television and automa- 
tic heating and humidifying 
heating and _  humidifying 
means, to the day’s work in 
the city in a standardized 
autogiro, helicopter or pad- 
dle-wing plane. 





nes 
hun 
pull 
gen 
ol 
whi 
plai 
F 
O 
Iw 
nort 
a di 
the 
and 
but 
stor 
hom 
tow! 
duri 
roon 
the 
be er 
0; 
quai 
him 
good 
easy 
we |} 
days 
It 
Smit 
ing } 
meal 
that 
befo! 
drinl 
in ti 





e pitch 
ped and 
ngs re- 
che alr- 
sted in 
irily at 
yrward, 
kly up- 
is vir- 








in 1 
naclk 
nd t 
ed It 
O 

ol 
or lif 
ana 





YIM 


303 


Some Inspectors I Have Met 


by WILLIAM L. HOPSON 


Here, the author declares, there are all sorts of Dep-Com inspectors, good, tolerant, intolerant and just 


plain 


ORRECT me if I’m wrong, Gentle 
C Reader, but if all pilots are like 
the ones that I know—and I’ve 

run acfoss a lot of them while knock- 
ing about the country—they all get a 
ling of uncomfortableness some- 

W » in the immediate vicinity of their 
middle regions when they look up from 
one of 


ver they’re doing to see 


Uncle Sam’s fish-eyed representatives 
come stalking onto the field. 
The feeling usually changes to an 


mething-or-other when the said 
changes his 

course and sets sail in the direction of 
own particular sky-buggy and be- 
gil tly thump a rib here, cut 
a hole in the fabric there or pokes his 


rep? ntative suddenly 


to expel 


r into the innards behind the 
! r and begins to look around like 
pussy searching the attic for a stray 
mouse. Some of these western writers 

ibble about the “steel of the eye 
i tter than the steel of the gun,” 
hould buy a second-hand crate that 
needs inspecting and get a few point- 


ers. Take it from a man who knows! 

I’ve met quite a number of Uncle 
Sam’s Gifts to Aviation, whose busi- 
ness is partly to make bad boy aviators 
hunt a hole, crawl into and then 
pull it in on top of them. Some of the 
gentlemen were very very good; some 

the gentlemen were not so good; 


one of the gentlemen was just 
h--I. 

J instance 

One summer, not too many years ago, 


jumping chutes for an outfit up 

The outfit consisted of Charlie, 
zy Swede pilot; Cliff, the owner of 
he Whirlwind cabin job we were using, 


nortn 


and then there was Mrs. Hopson’s pride 
but not joy. We would usually barn- 
torm most of the week and then come 
home for the week-end to the little 


town where we would hop passengers 


luring Sunday. We had a small two 
m shack rented on the airport where 
three of us ate, slept and made 
beer, 

On the day that we made the ac- 
quaintance of this Inspector (I’ll call 
him Smith), who was so very, very 

the three of us were taking it 


good, 
easy in our shack. As a matter of fact, 
we had been taking it easy for several 
days. 

that a few days before 
Smith’s visit, a farmer had come roar- 
ing into the office of the town clown (I 
mean town marshal), with the news 
that while harrowing his field the day 
before he had gone to the house for a 
drink of water and had come back just 
the harrow and team 


It seems 


in time to see 





Smile sweetly, young lady, but I'll bet you get 
the Big Ticket just the same from the hand- 
some inspector. 


disappear in a cloud of dust across a 
newly planted field. Then a low flying 
airplane disappeared on the horizon 
(Charley always did like to hedge-hop). 

“And you’ve got to do something 
about it Marshal!” bawled the indig- 
nant tax-payer. 

And Mr. Town Clown had done 
plenty! 

The three of us were in the middle 
of a heated argument as to whose turn 
it was to wash the three day’s accumu- 
lation of dirty dishes when we were 
interrupted by a knock on the door. 

“Well, open it an’ come on in, you — 
— polecat!” yelled Charley. Charley 
always prided himself on his hospitality. 

The door opened and in came a small, 
wiry built fellow with a close clipped 
black mustachio. “Thanks,” he grins, 
“My name is Smith and I’m replacing 


Mr. —— as aircraft inspector for this 
district—.” 
BAM! 


Right then and there we knew that 
somebody was going to get it in the 
neck. The big question was who and 
how many. First of all, there was 
Charley. He hadn’t done so very much. 
Outside of flying a ship on which he 
held no rating, stunting with passen- 
gers and diving at a few bossies in a 
nearby pasture—most of which grazed 
with a weather eye cocked sky-ward— 
he had a pretty good record. 

Cliff didn’t have so much to worry 
about. All he’d done was to fly his 
ship without a student’s permit, carry 
me up for ballast when he soloed and 
later while he practiced shooting land- 
ings. As for me I was sitting pretty 


Mostly, however, they’re inclined to give the pilot a break if he isn’t just too bad. 


good. All I had been doing was to 
jump with an old style exhibition type 
chute when the regulations called for 
two approved type pack chutes. So I 
knew—oh, yes—I didn’t have a para- 
chute rigger’s license either. 

Well, we gulped a greeting to In- 
spector Smith, invited him to pull up a 
chair and sat down to wait for the fire- 
works to begin. Mr. Smith laid his 
brief-case on a chair, pulled up an- 
other for himself, sat down and lighted 
a cigarette. 

“Nice little place you have here,” he 
remarks, waving his hand around, 
“Handy and all that sort of thing. 
Well, how’s the flying game?” 

He didn’t seem in too big a hurry to 
get down to business so we started 
ground flying. He sure was a pleasant 
cuss. For the next hour he regaled us 
with yarns of his army flying days and 
he could tell more funny stories than 
any man I ever heard. 

But it couldn’t last always. Inspec- 
tor Smith finally finished his last yarn 
and cigarette and rose to his feet. He 
collected Charley’s license and plastered 
a heavy fine on him for stunting with 
passengers, gave Cliff another fine for 
flying his ship without a student’s per- 
mit and advised me to quit jumping 
chutes until I got some better equip- 
ment and a parachute rigger’s license. 
Then he went over to the piano in the 
corner, played a couple of tunes and 
blithely took his departure. Sugar with 
the castor oil, what! 

But he sure was a square shooter. 
Less than two weeks later he almost 
lost his job because he tried to give a 
pilot a break. He was to give the pilot 
a test on the cabin job he was flying 
for another fellow—and an hour before 
time for the test, a passenger came out 
to the field to charter the ship for a 
flight of several hundred miles that he 
wanted to make in a hurry. With times 
as tough as they were, Inspector Smith 
let him go, “But for heaven’s sake 
don’t crack up,” he warned, “or I'll 
catch hell from higher up.” 

And of course they cracked up on the 
way. A conked motor on the take-off. 
I happen to know that on the day fol- 
lowing, Inspector Smith, in answer to 
a telegram from headquarters, flew 
several hundred miles to go on the car- 
pet for one of the worst bawling outs 
that a man ever got. All because he 
tried to give a pilot a little the best 
of it. 

I once read an article in PoPuLAR 
AVIATION dealing with some of the wild 
goose chases that some of the inspec- 
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tors often have to go on. It cited one 
particular incident of Bill Moore, as- 
sistant supervisor at Oakland to “Papa” 
Mouton, and I little realized at the time 
that I would also be the cause of Moore 
making a futile trip. 

I wrote in from a town up north, 
applying for a parachute rigger’s li- 
cense; In due time came the usual 
blanks to fill out, etc., and finally a 
notice from Moore that he would ar- 
rive on a certain day to give me my 
examination. 

The day before he was to arrive, 
however, I had to make a sudden trip 
to Astoria, Oregon; so we crawled in 


a car and drove through that night. 
Fool like, I didn’t wire Moore until 
after I had arrived in Astoria. And 
imagine my embarrassment when 


Mouton wired me that Moore was al- 
ready on his way to where I was sup- 
posed to be. Boy, oh boy, was my face 
red! 

I wired him that I would come to 
Oakland for my exam if he would call 
it square. Then, next day, a friend of 
mine who owned an OX5 Waco and I 
crawled in his ship and flew over to 
Seaside, Oregon, and began to hop 
passengers on the beach. 

During a lull in business that after- 
noon, we suddenly heard the motor of 
another ship and looked up to see a 
Whirlwind Stearman, with the Depart- 
ment of Commerce insignia on the 
wings, circle for a landing. Right then, 
Mrs. Hopson’s son began to wish that 
he had never seen an airplane. 

Moore cut the gun, sat her down on 
the hard sand of the beach and taxied 
up to where we were. He cut the 
switches, crawled out and asked for 
me. He had landed at Astoria and had 
found out from someone at the field 
where we had gone. Half scared to 
death, I went over and shook hands 
with him and explained my side of 
things—expecting himi to cut loose and 
give me hell any second. 

But to my pleasant surprise and re- 
lief, he didn’t. To my profuse apologies 
he only grinned and said, “Oh, that’s 
all right; I kinda wanted to see the 
rodeo at Pendleton anyway. Mouton 
cut me off there with a telegram when 
I landed for fuel.” 

You don’t find many like that. 

About the meanest representative of 
the Department of Commerce that I 
ever met was a fellow who gave a chute 
jumping friend of mine a pretty dirty 
deal. This friend had been billed at a 
celebration for a jump from a six-place 
cabin job, and was to use a regular ex- 
hibition type chute with a 28 foot 
Irving back-pack for an emergency 
chute. This particular inspector had 
arrived in town a few days before and 
after having things explained to him, 
had consented to let him go ahead and 
jump. The chutes had been packed by 
a licensed rigger. 

Came the time for the jump and the 
jumper went up and bailed out. He 

(Concluded on page 337 








The Aero-Sportswomen 
by JOAN THOMAS 








- RANCES PARKINSON KEYES, 
well known author and traveler, 
would like to know why air-transporta- 
tion companies apparently are so in- 
different to business! 

“T cannot understand,” she _ said, 
speaking before the aviation round- 
table at the annual convention of the 
gusiness and Professional Women’s 
Clubs, “why the air lines do not feel 
that it is necessary to advertise as the 
steamship companies and railroads do. 

“T travel a great deal,” she continued, 
“and I receive quantities of the most 
interesting circulars about places and 
how to get there—and when I begin to 
plan a voyage the different steamship 
companies send their representatives 
to see me and make most attractive 
offers to induce me to use their lines. 
But if I decide to go by air, I must go 
to the company myself for the informa- 
tion, and instead of trying to impress 
me on the beauties and comfort of 
travel by air, they actually seem in- 
different whether I use their lines or 
not.” 

Mrs. Keyes was speaking from the 
viewpoint of the 
she is an enthusiastic 
believes that it is only a matter of time 
until it will become as commonplace as 
any other form of transportation. She 
feels that the air lines are losing valu- 
able time by ineffective and utterly im- 
personal methods. 

“T should have been asked to speak 
on flying instead of writing,” Mrs. 
Keyes laughingly remarked to the edi- 
tor of this column, “I am sure some of 


average person, for 
air-traveler and 





Frem left to right: Alice Herschman, Gusse 
Paint, Joyce Hartung, Mrs. Gladys Hartung, 
Ruth Kitchel Hakeman, Margaret J, Horton. 


my experiences flying over the Andes 
or through the sand-storms of a Persian 
desert would have been more interest- 
ing than anything I could have said 
about journalism.” 

There are few women who have had 
more opportunities to travel than Mrs. 
Keyes. She first became well-known 
through a series of articles called “Let- 
ters from a Senator’s wife” which were 
published in a national magazine. Later 
she went to Europe to write a series of 
travel articles. 

It was on a similar trip to South 
America in 1929, that she took her first 
airplane ride, a sight-seeing trip over 


99 


(Concluded on page 336) 





Frances Parkinson Keyes, well known author and traveler, who travels via the air lines whenever 
possible. 
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The Army Non-Rigid TC-13 


by WALTER E. BURTON 


There are many novel constructional and operative details incorporated in the design of the U. S. latest 


non-rigid airship. 


HE largest non-rigid airship ever 
built in America, the TC-13 com- 
pleted by the Goodyear-Zeppelin 


»\ 
the U. S. Army Air 


Corporation for 





Corps, has numerous features found in 
the past only in large, Zeppelin-type 
shi 

: 'C-13 is more than 200 feet long 
and displaces 11 tons of air. Of this, 
4% tons is available for useful load 


including fuel, armament, equipment 
and the crew of six men. The ship can 

4 extended flights of four or five 
days, sleeping quarters, facilities for 
preparing meals, and other accommo- 
d ns being provided. 

The new airship is of the non-rigid 
type, having no framework inside the 
g nvelope, but depending entirely 

lium pressure created through the 
n of balloonets, to keep the bag 
ipe. 

I 10-foot car is attached directly 


be the envelope by concealed wires 
id its bottom is shaped like a boat so 
that the airship can land on water. A 
sea anchor, resembling an um- 

used to prevent drifting. 


pre } | be 


canvas 





Control car and the two 375 h.p. engines as 
seen from a_ position forward. An_ inflated 
bumper absorbs shocks when car strikes ground. 


Something new in military blimp 
equipment is the spy basket or observa- 
tion car that can be dropped down by 
means of a cable while the ship remains 
above clouds. An observer in the car 
is connected by telephone with the air- 


The TC-13 is the largest non-rigid ever built in America. 


ship, and can direct its flight. Experi- 
ments with various kinds of observa- 
tion and photographic activities are 
planned. 

The car itself is made of wood, 
streamlined; and is painted a color that 
will render it practically invisible 
against a cloud layer. A windlass op- 
erated by a small gasoline motor can 
raise the car at the rate of 200 feet per 
minute. Automatic brakes prevent the 
car from dropping too rapidly when 
it is being lowered. 

By means of walkways, crew mem- 
bers can reach the two 375-horsepower 
engines, mounted on outriggers, at any 
time during flight, for adjustment or 
repairs. The 12-ft. propellers are driven 
at comparatively slow speeds through 
gears. Special efforts have been made 
to muffle the engines and reduce pro- 
peller noise by use of gears, so that the 
TC-13 will be one of the most silent air- 
ships ever built. 

In addition to the two main engines 
and the one driving the spy-basket 
windlass, there is a small marine type 
engine for driving an air blower used 





Interior views taken in the TC-13. 
air essure, etc. 


At the right is a view of the sleeping quarters. 


At the left, the pilot is sitting at the controls of the airship. 
The seat backs can be raised at night to provide an upper bunk, 


The buttons above him control the helium valves, 
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to inflate the balloonets when the ship 
is not moving fast enough through the 
air; and another marine engine for 
driving an auxiliary radio generator. 

The latest type two-way, long-range 
radio equipment is installed on the TC- 
18. There is a special direction finder 
in addition to regular navigation in- 
struments required for operation over 
water. Bomb racks and machine gun 
mounts have been built into the car. 

Fuel tanks of the airship are used 
for holding water ballast when they 
are empty, so that the loss of weight 
caused by use of fuel is overcome. In- 
stead of using exhaust-vapor conden- 
sers as in larger airships, the new 
blimp will employ an apparatus that 
is dropped into the ocean or other body 
of water while the ship flies at slow 
speed, and is then raised into the con 
trol car and pumped into the empty 
fuel tanks. The windlass used for op- 
erating the spy basket is used also fo1 
bringing water aboard. Mixture of 
water and fuel is prevented by use of 
special segregators. 

The TC-13 was designed by the Air 
Corps Materiel Division at Dayton, 
Ohio, and represents the last word in 
non-rigid construction. By using im- 
proved materials, methods and design, 
it has been found possible to include 
much equipment formerly considered 
impossible on a ship of its size. 

The new blimp will be attached to a 
mooring mast by a fixture located half 
way between the nose of the envelopé 
and the car. A portable mooring mast, 
similar to those used for handling Zep- 
pelin type airships, is being developed 
for use in ground handling of the TC- 
18. The mast will be moved about by 
a tractor, drawing the ship into or out 
of the hangar. 

The new ship will be stationed at 
Langley Field, Virginia, while it is 
used for studies to determine the value 
of such craft for coast patrol work. 

During the World War, airships of 
this type called “Coastal Types,” or 
“Blimps,” were of great service in lo- 
cating submarines, sunken wrecks and 
similar under-water observations. More 
than once, along the English 
bombs dropped from the blimps sank 
submarines or else warned shipping of 
the presence of the undersea-craft. The 
airship has a steady platform, and 
when at a fair height, can detect ob- 
jects far below the surface. 

Being of comparatively small dimen 
sions, they are much more maneuver 
able than the large rigid types; they 
are much less expensive, both in regard 
to first cost and cost of operation, and 
are more practical in military opera 
tions than the rigid dirigible. For a 
better understanding of the dirigible 
principle, the reader is referred to 
“Practical Lesson in Aviation” in this 
issue. 

Many of the early difficulties have 
been solved in the TC-13 which gave 
rise to a considerable amount of. trouble 
with .the old blimps. 


coast, 








Elementary Stress Analysis 
by LES LONG 
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Fig. 1. Diagram showinr 
the H. A. A. and I. F. con- 
ditions. The center of pres- 


sure is 29 per cent from the 
leading edge. 











= THE August issue we explained 
how to calculate some of the prim- 
ary loads that are imposed on a wing 
The wing was treated as though 
it had but a single beam (spar) and a 
single lift strut. We shall now show 
how the loads are distributed when 
the wing has the customary two beams 
and corresponding lift struts. 

It is unfortunate, but true, that all 
wing sections have a shifting center of 
Some are much worse than 
thers in this respect, but with any 
standard wing we must always con- 
tend with the fact that the distribution 

loads on the two beams varies with 
the angle of attack. When calculating 
such loads, it is standard practice to 

sider three different attitudes of the 
wing in respect to its relative wind. 
These are High Angle of Attack, (H. 
A. A.) Low Angle of Attack, (L. A. A.) 
and Inverted Flight (I. F.) The posi- 
on for the center of pressure in in- 
erted flight is considered the same as 

For most standard wing sections, the 

of the center of pressure in 


ave been 


truss. 


pressure. 


positions 


the three 


attitudes deter- 










mined. On the average they lie be- 
tween 30 per cent of the chord for a 
H. A. A. and I. F., and 50 per cent of 


chord for the L. A. A. 
Clark Y, which is the only one we shall 
consider here, the H. A. A. and I. F. 


Taking the 


are given as 29 per cent and the L. A. 
A. as 47 per cent. 

Now, it is plain to be seen that when 
the wing is at a high angle of attack, 
as when the ship is climbing rapidly, 
the center of pressure is far forward 
and consequently the front beam takes 
practically all of the load. When diving 
or levelling out at the top of a climb, 
the angle of attack is low and the cen- 
ter of pressure moves back so that the 
rear beam takes most of the load—in 
some cases, all of it. 

In order to determine the loads under 
these varying conditions, we must find 
out just where the center of pressure 
comes in relation to the beams. First, 
we make a drawing of the section to 


scale. We will assume that the wing 
under consideration has a 50-inch 


chord. This means that every half inch 
of the chord represents 1 per cent of 
the chord. 

As our drawing is full size, we will 
locate our front beam at 7% inches 
from the leading edge, which is 15 per 
cent of the chord. We will locate the 
rear beam at 63 per cent of the chord, 
which is 31% inches from the leading 
edge. This spaces the beams just 2 
feet apart. 

Looking at drawing No. 1, which 
shows the H. A. A. and I. F. condition, 
we see that the center of pressure (C. 

(Concluded on page 335) 
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They All Read ’Ole P. A. 


by CARL B. OGILVIE 


Our author, whom you all remember by reason of his excellent war stories, was amazed at the popularity 
of POPULAR AVIATION at the airports — and with air men. 


Read what he says about it. 





In the first picture, left to right, we see Ken Unger, owner and operator of the Unger Flying Service, devouring his copy of P. A. 
second frame, Johnny Perri (right) is gabfesting with Byron Hardy. 


Third, we see th t Johnny Perri has his copy. 


Then, in the 
Last, but not least, is Dick 


Bircher, stunt flyer and ardent reader of POPULAR AVIATION. 


* farscie frequently, I visit the airports 
within shooting distance of my New 


Jersey home and I make it a point to 
take in the air-meets, dedicational or 
otherwise. And when I go, I take in 
the main show, side shows, personnel, 


personalities and all the rest of it. 
But, in all my travels about the cow- 
pastures, I made note of one remark- 
able fact, and later determined to make 
a record of this observation so that I 
could prove it to the readers of Pop- 





Kenneth B. Dates (left) and George A. Vieh- 

mann use a copy of P. A. between them. Mr. 

Viehman is manager of the Standard Flying 
Service. 


ULAR AVIATION. And the fact was this, 
that at every airport that I visited, ’ole 
P. A. was a prominent part of the land- 


scape. Yessir, at New Brunswick, 
Brielle, Camden, Somerset Hills and 
Forked River—all N. J.—they read 


P. A., liked it and said so. Just listen 


to a few examples. 


l “KEN” Unger, world war pilot, one 
of the only two surviving pilots of 
the Royal Air Force, 210 th. Squadron, 
a member of the Caterpillar Club, and 
owner and operator of four Unger Ser- 
vice flying fields in New Jersey, is evi- 
dently a staunch advocate of the im- 
portant factor of “dependability.” He 
is shown with his parachute and 
POPULAR AVIATION Magazine, both 
rating high ratios of dependability. 


* * * 


WHAT do parachute men talk 

about when they get together? 
Johnnie Perri, Eastern champion para- 
chute jumper, with a delayed drop rec- 
ord of 11,000 feet, is saying things to 
Byron Hardy, a “slip ’chuter” of 
Manasquan, N. J. Will bet it’s some- 
thing about that copy of POPULAR 
AVIATION tucked in Hardy’s hip pocket. 


* * * 


LOOKS like Perri won the urgu- 
ment with Hardy. The eastern 
champ is rounding a wing to take off 
for his 229th. free drop, with a copy 
of POPULAR AVIATION Magazine in his 
hand. 
.e ¢ s 


THE Pylon Club of Philadelphia, 

Pa. has some mighty fine pilots. 
Here’s introducing Dick Bircher, club 
member, who knocks judges and spec- 
tators at air meets for a row of silver 
loving cups when he puts on his spec- 
tacular series of aerobatics. Dick’s 
specialty is the thrilling inverted fly- 
ing. He gets a thrill out of reading 
POPULAR AVIATION. 


HENRY Apgar, manager of Forked 

River flying field, Forked River, 
N. J., and his two helpers, Edward 
Emmons of Manasquan (left) and Gene 
Thompson of West Long Branch, take 
time off servicing a 2 cylinder 36 H. P. 
Aeronca to settle an aerodynamic ques- 
tion, using POPULAR AVIATION as au- 
thority and mediator. 


~ * * 


JUDGING by the smiles of Pilot 
Kenneth B. Dates (left) and 





Henry Apgar (center) does a threesome with 
Edward Emmons (left) and Gene Thompson, 
his helpers. 

George A. Viehmann, POPULAR AVIA- 
TION makes a perfect three pointer 
at Somerset Hills Airport. Viehmann 
is manager of the Standard Flying Ser- 
vice of Basking Ridge, N. J. Dates 
hops cross-country to keep dates and 
win first money in bomb dropping 

contests. 





308 


Priority in Army Air Schools 
E HAVE had so many inquiries 
from our readers regarding ap- 

pointments to the U. S. Army Air Corps 

schools, we feel that many will be in- 
terested in the recent announcement 
concerning priorities issued by the Wai 

Department. 

It is to be understood that beginne1 
are first taken into the primary trai! 
ing school at Randolph Field, Texas, 
and upon graduation are then sent to 
the advanced school at Kelly Field. As 
will be seen from the following tabu 
lated sequence, which gives the prefer 
ences of the War Department in nu 
merical order, that West-Point grad 
uates are the most desirable and are 
given first chance. Then follow other 
men from the service and _ finally 
civilians. 

We understand that it is the policy 
of the U. S. Army Air Corps to give 
army officers auxiliary training in avi- 
ation rather than to simply develop 
pilots. Proper military training is as 
essential as flight training, hence mili- 
tary men _ have precedence’ over 
civilians. 

1. Graduates of West-Point Military 
Academy, the U. S. Army school for 
officers. 

2. Graduates of Annapolis, the U. S. 
Navy school for naval officers. 

3. Graduates of U. S. Coast Guard 
Academy, New London, Conn. 

4, Enlisted men from the U. S. Army 
Air Corps and from other branches of 
the regular U. S. Army with at least 
11 months service. 

5. Officers and enlisted men of the 
National Guard with at least 11 
months service with Air Corps Units. 

6. College graduates who are also 
graduates of Air Corps R. O. T. C. 
units and similar units of other arm 
or service. 

7. Graduates of recognized univer- 
sities and colleges. 

8. Officers and enlisted men of the 
National Guard with at least 11 
months service. 

9. College students who are members 
of Air Corps R. O. T. C. units and who 
have completed their junior year. 

10. Reserve officers and enlisted men 
with at least 11 months’ s@rvice. 

11. College students who have fin- 
ished two years at a_ recognized 
univetsity. 

And so, according to this schedule, 
the average aviation fan, with only a 
grammer-school or high-school educa 
tion, does not stand much of a chance 
entering Randolph Field, which is a 
dreamed-of goal with many of the boys. 

As we see from the table, the best 
way to enter the Air Corps is to get 
an appointment to West Point from 
your congressman. Then, when trained 
in a military sense, you are far bette 
fitted to serve in the Air Corps than 
with simply a high-school education 
However, training at West Point is a 
most excellent preparation for any 
activity and should be welcomed even 
by the most ardent air fan. 








Breaks Upside-Down Distance Record 











Falconi on his long and perilous upside down flight being checked by a Stinson cabin-plane 


‘Le FALCONI, of the Italian Air 
Corps, specializes in upside-down 
flying which seems to be one of the 
leading maneuvers of the Italian Air 
Forces. 

One of his outstanding exhibitions 
in this country was his upside down 
flight from St. Louis, Mo., to Chicago, 
Ill., a distance of several hundred miles 
and a matter of several hours in an in- 
verted position. And let us say, that 
this is no childish performance for any- 


one subject to apoplexy or using 
weak safety belt. It was a test of al 
most superhuman endurance to hans 
head-downward for so long a time. 
Our friend, N. Strohmeyer, Chi 
who was in one of the planes accom 
panying this flight, took the photo 
shown here. As will be seen in one pic 
ture, a Stinson cabin job is checking 
up on the flight just to prove that 
Falconi actually accomplished the dis- 
tance in the posture indicated. 
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Sound-Proofing Passenger Transports 











The sound-engineers making noise tests in the 





cabin. 
& er 
- Ps * 
3 + 
re 


The sound-proofed plane in flight. 


EDUCTION of noise in passenge 

transport plane was the big 
problem before the air lines, but thi 
problem is beingy solved successfully 
through the efforts of “acousticians” or 
“sound engineers.” 

Here we see the 
Aviation Development 
tracing out the sources of the variou 
noises on the new V-1 plane. The 
delicate instruments not only trace the 
source of the noise but also give the 
intensity of the noise in terms of 
“decibels.” 

The sound may originate in the pro- 
pellers, in the surfacing, wing struc- 
ture or elsewhere, but when it is known 
the remedy is obvious. 


engineers of the 
Corporation 





More silent then a street-car 
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Steepness and Climbing Rate 


by STANLEY F. CRUM 


In this simplified yet complete article, Mr. Crum gives a clear explanation of the many factors governing 
the steepness of climb and the climbing rate of a normal plane. 


LOT has been said 
in the POPULAR AVIA- 
TION about the 


1 speed of airplanes 


A 


but all the writers 
been di y silent when 
the problem of cli 

into the 
idently, these writ- 


have 


creet] 


climb has 
entered conversa- 
t rn. Ev 
rs have thought that climb- 
eed involved too mut h 





technical explanation to in- 
terest the average man, but 


believe that the 


I, for one, 
subject can be easily under- 
stood if approached from 


the proper angle. 
ry enough for any- 
one, even little five-year-old 
feginald, to visualize for- 
ward speed or horizonta 
This is the 

comparable 


motion 
that is 
that of automobiles, horses 
and buggies and all the re 


of the old time vehicles, 
ws included. We 


wheelbar1 
usually quote the forward 
speed in terms of miles-per- 
: I talking with 
Public, but in the 
drafting room 
or laboratory, it is more 
often given in 
feet-per-minute or feet-per- 
because these units 
enter in 


terms of 
Se¢ nd 
more easily cal- 
culations. 

Now, from our 
ence with automobiles, air- 
planes and wheel-barrow 
we know that they don’t go 
forward all by themselve They have 
to be pushed or pulled or something 
usually with a whole lot of effort on 
the part of the pusher. And the faster 
them, the more exertion or 
power we must expend. In fact, the 
effort or power required increases more 
rapidly than the increase in speed. We 
can usually push a small car by hand 
up to five miles per hour, but to propel 
it at 60 m.p.h. requires quite a large 
engine and that engine will be working 
hard. 


degrees. 


oXxNeri- 
exper! tack. 


we push 


In the case of the automobile, part of 
the power is used in over-coming the 
friction of the bearings and the wheels 
on the road, but at high speed, by far 
the greater part of the power is ex- 
pended in producing air and 
currents, or as it is called, overcoming 
the “air resistance.” In _ horizontal 
flight, we have no wheels nor bearings 
friction on the plane itself, 


but we also expend other 


eddies 


to cause 
power in 


ascent with the wing slots and flaps. 





The steepness of the climbing path, in the case of this plane, is nearly 45 
in a large measure, it is attained by the use of wing slots and 
flaps which control the air-flow over the wing at high angles of wing at- 
The rate of climb is not so greatly affected as the steepness of the 
The wing slots are the two hinged 
“dampers” shown on the entering edge of the wing. 


ways, even though the plane is ap- 
parently floating in the air. 

In the first place, we must expend 
power for suspending the plane in the 


air. This is not necessary with the 
automobile because it is supported 


directly by the ground on which it 
stands. Neither is it necessary to ex- 
pend power to any great extent to sup- 
port a dirigible or balloon, for these 
bodies are suspended largely by the 
buoyancy of the hydrogen or helium gas 
contained in their envelopes. However, 
because of the nature of the airplane, 
which is supported by the reaction of 
downwardly deflected air, we must keep 
the engine going at all times in order 
to deflect this air downwards just so 
long as the plane is in flight. 

In addition to the power required 
for sustention in the air, comes the 
power required for overcoming the 
resistance offered to the air by the body 
of the ship and the other parts hanging 
in the wind-stream, so that the total 


amount of resistance or 
drag to be overcome by the 
power plant amounts to a 
considerable figure. Still 
more power is required for 
climbing or for increasing 
the altitude of the plane as 
will be explained later on. 
It takes a whole lot of 
power to drive a_ plane 
along the level and a whole 
lot more to jump it up to 
20,000 feet in a few min- 
utes. 

In Fig. 1 (next page) we 
have the free floating 
spherical balloon that is en- 
tirely suspended by the 
buoyancy of the gas. It 
will float indefinitely with- 
out power, just so long as 
a sufficiency of gas is left 
in the envelope. The diri- 
gible in Fig. 2 is mostly 
suspended by gas although 
some lift is also obtained 
under certain conditions by 
the air impact on the lower 
part of the ship. 

However, to move the di- 
rigible forward requires 
propeller thrust (T) which, 
of course, is supplied by the 
engine. When fully gas 
floated, the thrust (T) rep- 
resents only the frictional 
drag of the air or air re- 
sistance of the hull which 
is equal to and opposite to 
the prop thrust. 

Then, we have the air- 
plane represented by Fig. 3 
in which lift is entirely produced by 
the reaction of the downwardly de- 
deflected air, the air being swept down 
by the wings. In order to produce lift 
by this means, the plane must be kept 
moving forward continuously by the 
propeller thrust (T), hence the total 
thrust (T) produced by the power 
plant to maintain horizontal flight must 
be the sum of the resistance of the 
plane plus the drag resulting from the 
lift or supporting force. 

Without going into all of the quite 
complicated technical details, it will 
be sufficient to state that the drag of 
the wings and the resistance of the 
body do not follow the same laws when 
the speed of the airplane is varied. For 
example, the resistance of the body, 
landing gear, etc., increases as the 
“square of the speed,” while the power 
required for support by the wings 
varies at a much lower rate. At top 
speed, the wing angle is small so that 
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Priority in Army Air Schools 


E HAVE had so many inquiries 

from our readers regarding ap- 
pointments to the U. S. Army Air Corps 
schools, we feel that many will be in- 
terested in the recent announcement 
concerning priorities issued by the War 
Department. 

It is to be understood that beginners 
are first taken into the primary train- 
ing school at Randolph Field, Texas, 
and upon graduation are then sent to 
the advanced school at Kelly Field. As 
will be seen from the following tabu- 
lated sequence, which gives the prefer- 
ences of the War Department in nu- 
merical order, that West-Point grad- 
uates are the most desirable and are 
given first chance. Then follow other 
men from the service and finally 
civilians. 

We understand that it is the policy 
of the U. S. Army Air Corps to give 
army officers auxiliary training in avi- 
ation rather than to simply develop 
pilots. Proper military training is as 
essential as flight training, hence mili- 
tary men have precedence’ over 
civilians. 

1. Graduates of West-Point Military 
Academy, the U. S. Army school for 
officers. 

2. Graduates of Annapolis, the U. S. 
Navy school for naval officers. 

3. Graduates of U. S. Coast Guard 
Academy, New London, Conn. 

4. Enlisted men from the U. S. Army 
Air Corps and from other branches of 
the regular U. S. Army with at least 
11 months service. 

5. Officers and enlisted men of the 
National Guard with at least 11 
months service with Air Corps Units. 

6. College graduates who are also 
graduates of Air Corps R. O. T. C. 
units and similar units of other arms 
or service. 

7. Graduates of recognized univer- 
sities and colleges. 

8. Officers and enlisted men of the 
National Guard with at least 11 
months service. 

9. College students who are members 
of Air Corps R. O. T. C. units and who 
have completed their junior year. 

10. Reserve officers and enlisted men 
with at least 11 months’ service. 

11. College students who have fin- 
ished two years at a_ recognized 
university. 

And so, according to this schedule, 
the average aviation fan, with only a 
grammer-school or high-school educa- 
tion, does not stand much of a chance 
entering Randolph Field, which is a 
dreamed-of goal with many of the boys. 

As we see from the table, the best 
way to enter the Air Corps is to get 
an appointment to West Point from 
your congressman. Then, when trained 
in a military sense, you are far better 
fitted to serve in the Air Corps than 
with simply a high-school education. 
However, training at West Point is a 
most excellent preparation for any 
activity and should be welcomed even 
by the most ardent air fan. 








Breaks Upside-Down Distance Record 











Faleoni on his long and perilous upside down flight being checked by a Stinson cabin-plane. 
i 


ITO FALCONI, of the Italian Air 

Corps, specializes in upside-down 
flying which seems to be one of the 
leading maneuvers of the Italian Air 
Forces. 

One of his outstanding exhibitions 
in this country was his upside down 
flight from St. Louis, Mo., to Chicago, 
Ill., a distance of several hundred miles 
and a matter of several hours in an in- 
verted position. And let us say, that 
this is no childish performance for any- 


one subject to apoplexy or using a 
weak safety belt. It was a test of al- 
most superhuman endurance to hang 
head-downward for so long a time. 
Our friend, N. Strohmeyer, Chicago, 
who was in one of the planes accom- 
panying this flight, took the photos 
shown here. As will be seen in one pic- 
ture, a Stinson cabin job is checking 
up on the flight just to prove that 
Falconi actually accomplished the dis- 
tance in the posture indicated. 











Sound-Proofing Passenger Transports 











The sound-engineers making noise tests in the 
cabin. 





The sound-proofed plane in flight. 


EDUCTION of noise in passeng-r 

transport planes was the big 
problem before the air lines, but this 
problem is being’ solved successfully 
through the efforts of “acousticians” or 
“sound engineers.” 

Here we see the engineers of the 
Aviation Development Corporation 
tracing out the sources of the various 
noises on the new V-1 plane. The 
delicate instruments not only trace the 
source of the noise but also give the 
intensity of the noise in terms of 
“decibels.” 

The sound may originate in the pro- 
pellers, in the surfacing, wing struc- 
ture or elsewhere, but when it is known 
the remedy is obvious. 
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More silent then a street-car. 
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Steepness and Climbing Rate 


by STANLEY F. CRUM 


In this simplified yet complete article, Mr. Crum gives a clear explanation of the many factors governing 
the steepness of climb and the climbing rate of a normal plane. 


LOT has been said 
A in the PoPULAR AVIA- 

TION press about the 
forward speed of airplanes 
but all the writers have 
been discreetly silent when 
the problem of climb has 
entered into the conversa- 
tion. Evidently, these writ- 
ers have thought that climb- 
ing speed involved too much 
technical explanation to in- 
terest the average man, but 
I, for one, believe that the 
subject can be easily under- 
stood if approached from 
the proper angle. 

It’s easy enough for any- 
one, even little five-year-old 
Reginald, to visualize for- 
ward speed or horizontal 
speed. This is the motion 
that is comparable with 
that of automobiles, horses 
and buggies and all the rest 
of the old time vehicles, 
wheelbarrows included. We 
usually quote the forward 
speed in terms of miles-per- 
hour when talking with 
John Public, but in the, 
quiet of the drafting room 
or laboratory, it is more 
often given in terms of 
feet-per-minute or feet-per- 
second because these units 
more easily enter in cal- 
culations. 

Now, from our experi- 
ence with automobiles, air- 
planes and wheel-barrows, 
we know that they don’t go 
forward all by themselves. They have 
to be pushed or pulled or something—— 
usually with a whole lot of effort on 
the part of the pusher. And the faster 
we push them, the more exertion or 
power we must expend. In fact, the 
effort or power required increases more 
rapidly than the increase in speed. We 
can usually push a small car by hand 
up to five miles per hour, but to propel 
it at 60 m.p.h. requires quite a large 
engine and that engine will be working 
hard. 

In the case of the automobile, part of 
the power is used in over-coming the 
friction of the bearings and the wheels 
on the road, but at high speed, by far 
the greater part of the power is ex- 
pended in producing air eddies and 
currents, or as it is called, overcoming 
the “air resistance.” In horizontal 
flight, we have no wheels nor bearings 
to cause friction on the plane itself, 
but we also expend power in other 


degrees. 








The steepness of the climbing path, in the case of this plane, is nearly 45 


In a large measure, it is attained by the use of wing slots and 
flaps which control the air-flow over the wing at high angles of wing at- 
tack. The rate of climb is not so greatly affected as the steepness of the 
ascent with the wing slots and flaps. 


ways, even though the plane is ap- 
parently floating in the air. 

In the first place, we must expend 
power for suspending the plane in the 
air. This is not necessary with the 
automobile because it is supported 
directly by the ground on which it 
stands. Neither is it necessary to ex- 
pend power to any great extent to sup- 
port a dirigible or balloon, for these 
bodies are suspended largely by the 
buoyancy of the hydrogen or helium gas 
contained in their envelopes. However, 
because of the nature of the airplane, 
which is supported by the reaction of 
downwardly deflected air, we must keep 
the engine going at all times in order 
to deflect this air downwards just so 
long as the plane is in flight. 

In addition to the power required 
for sustention in the air, comes the 
power required for overcoming the 
resistance offered to the air by the body 
of the ship and the other parts hanging 
in the wind-stream, so that the total 


The wing slots are the two hinged 
“dampers” shown on the entering edge of the wing. 


amount of resistance or 
drag to be overcome by the 
power plant amounts to a 
considerable figure. Still 
more power is required for 
climbing or for increasing 
the altitude of the plane as 
will be explained later on. 
It takes a whole lot of 
power to drive a _ plane 
along the level and a whole 
lot more to jump it up to 
20,000 feet in a few min- 
utes. 

In Fig. 1 (next page) we 
have the free floating 
spherical balloon that is en- 
tirely suspended by the 
buoyancy of the gas. It 
will float indefinitely with- 
out power, just so long as 
a sufficiency of gas is left 
in the envelope. The diri- 
gible in Fig. 2 is mostly 
suspended by gas although 
some lift is also obtained 
under certain conditions by 
the air impact on the lower 
part of the ship. 

However, to move the di- 
rigible forward requires 
propeller thrust (T) which, 
of course, is supplied by the 
engine. When fully gas 
floated, the thrust (T) rep- 
resents only the frictional 
drag of the air or air re- 
sistance of the hull which 
is equal to and opposite to 
the prop thrust. 

Then, we have the air- 
plane represented by Fig. 3 
in which lift is entirely produced by 
the reaction of the downwardly de- 
deflected air, the.air being swept down 
by the wings. In order to produce lift 
by this means, the plane must be kept 
moving forward continuously by the 
propeller thrust (T), hence the total 
thrust (T) produced by the power 
plant to maintain horizontal flight must 
be the sum of the resistance of the 
plane plus the drag resulting from the 
lift or supporting force. 

Without going into all of the quite 
complicated technical details, it will 
be sufficient to state that the drag of 
the wings and the resistance of the 
body do not follow the same laws when 
the speed of the airplane is varied. For 
example, the resistance of the body, 
landing gear, etc., increases as the 
“square of the speed,” while the power 
required for support by the wings 
varies at a much lower rate. At top 
speed, the wing angle is small so that 
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the relative drag may decrease within 
certain limits. 

The total result of this variation is 
the fact that there is one speed at 
which the least power is demanded of 
the engine. If the speed is reduced 
below this “optimum speed,” the wing 
drag increases and the power demand 
increases. If the speed is greater than 
the optimum, then the body resistance 
or parasitic resistance increases and 
there is again a demand for more 
power. 

Usually, the least power is required 
near or at that speed where the wing 
drag is equal to the body resistance. 
And what I particularly wish you to 
observe is the fact that the engine con- 
sequently has a greater surplus of 
power at the optimum speed. At top 
speed there is no surplus of power for 
the reason that every ounce of effort 
is being consumed in driving the ship 
forward against parasite resistance 
while at very low speeds, the great 
angle of the wing is consuming a great 
percentage of the engine output. 

Perhaps, if you are not afraid of 
graphs, this is best indicated by the 
diagram of Fig. 4 which gives an idea 
of, how the power demand varies at 
different speeds in horizontal flight. 
Thus, at the lowest possible speed (L) 
of 40 M.P.H. it will require 30 horse- 
power. However at 60 M.P.H. the ship 
will draw only 20 horsepower, while 
at 120 M.P.H., the engine must deliver 
70 horsepower as at (M). 

Since this is a 70 horsepower engine 
(dotted line a-a), all of the power will 
be consumed at the high speed (M). 
Actually, the engine power varies some- 
what at different speeds but for the 
sake of simplicity we have assumed a 
constant output as indicated by the 
straight line (a-a). 

And now we get to the subject of 
climbing because an airplane climbs 
with the surplus of power left in the 
engine after the power for horizontal 
flight is deducted. We must first have 
sufficient power to propel the ship for- 
ward and to provide lift, and if the 
engine still has power left over, we can 
ciimb. The greater the amount of ex- 
cess power over that required for hori- 
zontal flight, the faster we can climb. 
It is simply a matter of mechanics. 

After we think the matter over, we 
will rapidly see that the rate of climb 
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The various methods of obtaining a lifting force for flight. 
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is different at different forward speeds. 
Thus, at the point (A) on the graph, 
where the least power is required for 
flight, it is obvious that we will have 
the greatest reserve power for climb- 
ing, hence the best climb for this ship 
will be near 60 m.p.h. At the top speed 
(M) of 120 m.p.h. there is no reserve 
and therefore we cannot climb. Ata 
speed of 60 m.p.h., the reserve for 
climbing will be: 70 h.p.—20 h.p.=—50 
h.p. Similarly at 100 m.p.h. the re- 
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Typical power-speed graph of an air- 
plane in flight. 


Fog. 4. 
serve power will be reduced to: 70—40 
=30 h.p. 

Climbing, or lifting an airplane 
through a certain number of feet per 
minute is just ‘the same thing as lift- 
ing any other weight at the same speed. 

Say that we have a hoist lifting a 
weight from the position (A) to a posi- 
tion (B) or through a height (H). In 
lifting the weight or the plane, work 
must be supplied by an engine or other- 
wise, the work being in terms of “foot- 
pounds.” The work in foot-pounds is 
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Fig. 5. 


the plane (X) has in the direction of the same 30 m.p.h. wind. 


This diagram shows why the airplane (Y) has a steeper ascent against the wind than 


The height (C-G) attained 


against the wind is greater than the height (B-F) when climbing with the wind. 


ed 


equal to the weight in pounds multi: 
plied by the distance (H) in feet. 

However, when the work is to be per- 
formed in a given length of time, as 
in one minute, one second or one hour, 
then the term “power” enters the prob- 
lem. “Power,” let it be known, is the 
rate of doing work, and the horsepower 
is the rate of doing 33,000 foot-pounds 
of work in one minute. or 550 foot- 
pounds in one second. One horsepower 
will be required if 33,000 pounds are 
raised one foot in one minute, or if 
one pound is raised 33,000 feet in one 
minute, or any other product of pounds 
and feet amounting to 33,000 per 
minute 

For example. It an airplane weigh- 
ing 3,300 pounds is climbing at the 
rate of 100 feet per minute, then the 
power taken for raising the plane is 
equal to: 3,300 x 100—330,000= re 
horsepower. This, you understand, i 
aside from and in addition to the rl 
required for horizontal flight. 

Now, you can see just how the sur- 
plus engine power is employed for 
climbing an airplane. If there is a sur- 
lus of 50 h.p. at 60 m.p.h., as indicated 
by the graph, then it is easy to find 
out what the best climb (C) will be 
in feet per minute if the plane weighs 
2,000 pounds. 

= wads sara -825 feet r minute 

3000 25 feet per m ‘ 

With the same graph, but using @ 
speed of 100 m.p.h., the excess power 
is only 30 h.p. so that the climbing 


speed is reduced. Thus: 
C= — —— =495 feet per minute. 
~ 2000 ~— 
Now, with all of the conditions ex- 


actly as stated, this would be the climb 
obtained at the given horizontal 
speeds according to the principles of 
mechanics, but in actual work there 
would be a slight difference due to the 
fact that the engine output varies at 
different speeds and because of the fact 
that there are slight differences in the 
propeller efficiency at the two speeds 
which are not taken into account in 
the graph. 

It is very evident, 
culations are studied, that the rate of 
climb depends upon the “power load- 
ing,” that is, upon the weight carried 
per horsepower. Thus, a machine 

(Concluded on page 338) 


if the above cal- 
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Keeping Your Plane Ship-Shape 


by F. NAGLE 


Pertinent hints on how to keep your lightplane in proper flying condition 


ELL, now that you fellows 
have finished building your 
ship, and have found out 
whether it flies O. K. or not, your 
task has just begun. You have to 
keep ’er flying, if you intend to get 
the full value out of your investment 
n your ship, and often this job is as 


difficult as building the ship in the 
first place. 
Hangar rental usually averages 


around twenty-five or thirty dollars a 
month, and as most fellows have little 
time to fly except on Saturday after- 
noons or Sundays, the ship is usually 
kept at home. This necessitates cart- 
ing the ship through the streets to the 
field and setting it up or rigging it 
before it can be flown. Attaching the 
wings to the ship and rigging the con- 
trols is a job that will eat up at least 
an hour and a half, so there is usually 
little time left for flying. 

One remedy is to bring the ship to 
the field on Saturday afternoon, set 
her up, get in some flying and store 
her in the hangar for the night. This 
usually will set you back about a dollar. 
Then fly her on Sunday, take it down 
in the evening and bring her home. 

This will save a takedown and a 
setup and it is well worth the cost of 
one night’s storage. At some fields 
no objection is made against leaving 
ships parked outside the hangars and 
no charge is made for using the field, 
but take some good advice and don’t 
leave your, ship in the open. Tough 
weather is equally tough on your ship, 
and so are many airport visitors. 

I well remember the case of a friend 
who left his ship out overnight and 
when we came around the following 
morning, found the ship in need of a 
lower left wing. It seems that some 
kids who lived near the field had been 
using the wing for a diving board, 
with disastrous results to the wing. 
There was little fabric left, and every 
rib was badly shattered. He learned 
his lesson and hangars his ship now. 


If you find it undesirable to keep 
your ship in a hangar and wish to keep 
it at home, the best way to transport 
it to and from the field has been found 
to be the following. Get two pieces 
of stock, about two by three inches. 
Fasten one on the bottom near the 
front of the ship with about a foot or 
so projecting at either side, and do 
the same at the rear of the fuselage. 

Pad the projecting ends thickly on 
the top and set the wings, one on each 
side, with the leading edges on the 
padding. Put padding between the 


bottom of the wings and the sides of 


after you have built it. 





Frequent and careful examinations of the lightplane is the only insurance of satisfactory per- 
formance and safety in flying. 


the fuselage and then tie the wings 
to the fuselage with rope, being sure to 
pad the ropes where they rub against 
the wings or fuselage. It is more 
convenient to make up small pads of 
cotton and waste than to have to hunt 
for padding every time you want to 
transport your ship to the field, 


It is a good idea to make an arm to 
tow the ship behind your car. This 
can be made out of a piece of tube 
with a clamp to fit the skid on one 
end and a hook to attach on the car 
at the opposite end. It will pay to 
incorporate a universal of some sort 
at the car end, or you will find the 
ship hard to tow around corners at 
fairly fast speed. And another thing 
that you should not forget—grease the 
wheels on the ship before you start 
for the field, and every few miles, if 
the tow is a long one, or the bearings 


.will be shot to pieces in short time. A 


five mile tow is harder on the wheels 
than a day of short hops with the 
average landings, takeoffs, and taxying 
included. 

And as to choice of fields from which 
to fly your lightship. Don’t pick any 
meadow that presents itself, or on the 
other hand don’t go looking for some 
congested airport. At a busy field the 
amateur places himself in a bad posi- 
tion on account of the traffic, which 
obliges him to be ever on the alert for 
collisions and to wait his turn to land 
and take off. Then, too, lightships do 
strange things if they get in the wash 
of a high powered crate that leaves 
miniature hurricanes in its path. 

And another thing, pilots dread fly- 
ing when there are a number of 
amateurs flying around, and you’re 
sure te incur their wrath if you cut 


. aircraft. 


in on them when landing or commit 
any one of a thousand other amateur’s 
mistakes. Rather it is better to pick 
some field where there is not much 
traffic, and where you can do what you 
like without displeasing another party. 
Pick a good smooth field that is not 
a mudhole if it rains, does not 
have many rough spots and has 
clear approaches. Here you can fly to 
your heart’s content without wonder- 
ing what to look for every time you 
take off or land, and can set your ship 
down without risking a crackup on 
account of bad ground. 


Now that the hangar, transportation 
and field questions have been discussed, 
we now come to the matter of the 
flying and maintainance of the ship 
itself. First we'll take up the matter 
of your ship’s engine, 

For the most. part lightships make 
use of converted motorcycle, automobile 
or marine engines and some homebuilt 
ships use regular aircraft engines. On 
account of the profusion of types, no 
particular engines will be taken up. 
First comes the matter of fuel. For 
best performance the aero grades of 
auto gas or the regular aircraft gaso- 
line should be used to get the most out 
of your motor. 


Aircraft gas is much more powerful, 
burns quicker and leaves less carbon 
than the regular grades of auto gas. 
High grade oil is essential if you want 
your motor to deliver maximum power 
and the best oil to use is either the 
highest grade of automobile or straight 
Aircraft gas and oil cost 
more than motor car products, but the 
superior performance obtained from 
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their use more than justifies the slight 
extra expense. 

You should keep a constant check on 
the condition of your motor, and have 
a system of regular inspections and 
checks. Every ten or fifteen hours, or 
sooner if possible, you should check 
the motor for the following—valve 
clearance, condition of valves, spark 
plugs, and the mags for spark and 
points, condition of carbureter and 
tightness of all nuts, bolts and motor 
bed. 

It is a good idea to check the bear- 
ings and clean the carbon out of the 
cylinders together with an inspection 
of the oiling system as often as pos- 
sible, or at least every twenty-five 
hours. Constant inspection insures 
safety, and it is well worth it. 

Before a flight, you should check 
your supply of gas and oil, check motor 
and prop for any damage, see that 
everything is o. k., and then you are 
ready to start the ship. Start by 
blocking the wheels. Turn on the gas, 
choke her and turn over the prop a 
few times by hand to draw gas into 
the cylinders. Be sure the switch is 
OFF. Do not flood the carbureter too 
much nor draw too much gas in, She 
might backfire and catch fire. 

When you are ready to start, get 
her on compression, switch on, and 
pull her through. If she repeatedly 
fails to start, the cylinders will load 
up with raw gas and the engine should 
be turned over a few times backwards 
with the switch off. This will let most 
of the raw gas escape. Then the 
regular procedure of starting should 
be gone through again till she starts. 

Once your engine starts, keep the 
throttle well back and the engine turn- 
ing over slowly till the pressure comes 
up to normal, which should not take 
more than a minute or so, and the 
temperature of your oil also reaches 
its highest point. If the oil pressure 
fails to come up immediately, the motor 
should be shut off, and the oiling 
system looked over. When your pres- 
sure and temperature are normal, then 
is the time to rev the engine up and 
see if she gives her correct number of 
revs. If revs are o.k., oil pressure 
and temperature normal, and engine 
sounds o.k., you are ready to take the 
air. 

When flying, never cut the switch 
off and on, or you are likely to blow 
a cylinder head or burst a cylinder, 
because the engine still sucks gas 
while the switch is off and you have 
an oversupply when the switch is cut 
in again. Keep check on your oil 
pressure, temperature and tachometer 
while in flight. If, she drops off in 
revs and you cannot determine the 
cause, it’s best to land immediately be- 
fore anything serious happens. If 
your oil pressure and temperature 
drops also, cut the switch if they do 
not pick up and land immediately. 

If the pressure drops, the oil is not 
forced to all parts, and there is much 
danger of the motor overheating and 
freezing up, which is enough to wreck 





The power-plant requires more attention than 
any other part of the plane. 

any motor. Still another thing, be 
sure that all oil lines and connections 
are tight, both to prevent the ship 
from being oil covered and to keep 
the motor from freezing up. Gas lines 
and tanks should be watched, for vibra- 
tion will loosen up the tightest con- 
nections and open the tightest seams. 

Gas leaks through places that water 
could not, so test your tanks with gas 
before they are installed in the ship. 
And speaking of precautions, it’s a 
good idea to carry some sort of fire 
extinguisher, one of the pint or quart 





Even after a small crackup, the wing structure 

should be examined. 
size, such as the Pyrene or Fire Fyter 
type. You may think that you will 
never have need of one but all fires 
come unannounced, and to be prepared 
is to play safe. Ships catch fire in the 
air, and if you are without an extin- 
guisher it’s usually just too bad. 
Carry one. 

Now to take up the plane itself. 
The ship, exclusive of the motor, usu- 
ally receives too little attention, except 
for the occasional wiping or polishing. 
Doing the right things by the motor, 
and nothing for the ship does not pay. 
The ship is just as important as the 

(Concluded on page 344) 





Landing gears are subject to heavy blows. Check 
up on them frequently. 


An Interesting Submarine 
Model 


[* HAS been a long time since the 
editors of P. A. have paddled around 
in bathtubs and fish ponds, but the 
model submarine sent to us by the 
Westlake Model Company, Erie, Pa., 
proved so intriguing that we could not 
resist the temptation. 

This model is a scale reproduction 
of the U. S. Submarine S-50, all com- 
plete with conning tower, naval gun 
and trim. It is driven by a rubber 
band motor, both when on the surface 
of the water or when submerged be- 
neath the surface. It can be adjusted 
to dive and will then return to the sur- 
face automatically in a very realistic 
manner. 

When the sub is to dive from the 
surface, two adjustable fins near the 
bow are turned down, and then water 
ballast is admitted to the ballast cham- 
ber by opening a valve on the deck. 
After a short run on the surface, down 
she goes and remains down until the 
rubber motor is partly exhausted. 

The sub then rises to the surface 
where it is easily captured and is then 
wound up for another trip. We got a 
lot of kick out of this model. 


Pigeons Interfere With 
Planes 


w= only must pilots brave the ele- 
ments and engine dangers, but the 
pilots who fly to and from the Detroit 
City Airport meet the additional 
hazard of battling flocks of pigeons who 
boldly attack the planes that are takiug 
off and landing at the field. 

The fool-hardy audacity of these 
usually tame birds results in ten to a 
dozen deaths daily. The pigeons strike 
against the planes, breaking through 
the wings, leaving large rents which 
must be repaired immediately. The 
pilot and passengers are at the mercy 
of the hapless birds who easily might 
break through a cabin window and in- 
jure a passenger or possibly break a 
vital part of the plane. 

It might seem that after the death 
of twenty or thirty birds, the pigeons 
might become discouraged, but that is 
not the case. They come with greater 
numbers and greater fatalities. When 
the sound of a motor is heard on a 
take-off, the pigeons rise too and spread 
in all directions for the attack. For a 
landing plane, the birds wait until it 
is overhead then they rise and—some 
fall never to rise again. 








Woman Flies as Air Mail 
BRAWNY California woman was 
properly addressed, stamped and 

put aboard a plane by the postmaster 
as a regular piece of air-mail destined 
for Mrs. Franklin D. Roosevelt. She 
carried a basket of canaloupes for the 
White House breakfast table and also 
an invitation to visit her city when 
Mrs. Roosevelt makes her intended 
flying trip to the Pacific Coast. 
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Instruments for Balloon 
Flights 


UZZERS, red lights and other simi- 
lar devices gave Ward T. Van 
Grman, noted balloonist, much to do 
when he went aloft in the Gordon Ben- 
nett international balloon race at Chi- 
eago, Ill. The American balloonist 
said that it required the alertness of a 
locomotive engineer to watch the num- 
erous devices in his instrument chest. 
In fact, the new altitude instrument, 
which Van Orman introduced for use 
in lighter-than-air craft, operates much 
on the same principle as railway sig- 
nals. For just as the engineer de- 
pends on the block lights, so did Van 
Orman set his delicate instrument to 
flash a series of warnings once a cer- 
tain height had been reached. His 
craft carried the most complete instru- 
ment chest of any balloon entered in 
the big event. His kit also included 
several additional devices which were 
undergoing trial tests. 

A new type of varimeter was the 
most interesting piece of the collection. 
This has been constructed to perform 
four distinct functions by the mere 
turn of a switch. For instance, when 
a valve is set in one position, the in- 
strument serves as a statometer. In 
three other positions the instrument is 
capable of registering any instant 
changes as high as 533, 800 and 1,33 
feet per minute. .The new varimeter 
is said to be a decided change from 
the statascope used in normal balloon 
flights. The statascope records the 
differences in altitude by showing the 
expansion or contraction of air in a 
container upon a colored liquid in a 
U-shaped tube. 

Another new instrument taken aloft 
by Van Orman was the alarm alti- 
meter, with a buzzer attached. This is 
a relief to a pilot in long flights, be- 
cause he merely sets the alarm for a 
certain altitude, and thus is free to de- 
vote his attention to the other instru- 
ments. In case the buzzer becomes an- 
noying or if the pilot’s nerves are on 
edge, he may substitute a red light for 
the buzzer. 

Another instrument, the incremeter, 
indicates an even smaller change in 
altitude. This is of extreme importance 
because the initial differences of 
height are sometimes very slow, and 
may be easily counteracted with a 
minimum waste of ballast or gas. For 
as the ascent or descent is accelerated, 
more gas or ballast is required to cor- 
rect the condition. Consequently the 
flight is shortened. 

In tests, the incremeter showed 
changes as little as 10 feet. The in- 
strument consists of an air container 
with a top of goldbeater’s skin, which 
responds instantly to the expansion or 
contraction of the air, thus making a 
series of electric contacts to the buzzer 
alarm and red light. 

Thus, while we ordinarily think of a 
balloon as being the simplest possible 
device it requires complicated controls. 
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The Long and Short of It in Aviation 











The Circus freaks have taken an outing at Mr. Corben’s airport in Madison, Wis. 


The host is in 


the center with Harry Earl on the wing and Jack Earl at the right. 


UR friend, O. G. Corben of the 

Corben Sport Plane Co., Madison, 
Wis., has sent us this interesting 
photograph of the Baby Ace on circus 
day at the Madison, Wis., airport. 

It ali goes to show that both the tall 
and the short are interested in avia- 
tion, through all sizes ranging from a 
28-inch midget to an 8-foot 6-inch 
giant. After the performance, the 
midget and giant strolled over to the 
airport and gave the Baby Ace what 
is technically known as the “Double- 
oO.” 


Harry Earl the midget, probably 
would be more at home in the Model 
Department than in the lightplane 
division. On the other hand, Jack 
Earl the giant, would be a rather 
tight fit in a commercial transport. 
Then we have, O. G. Corben standing 
between them who is representative 
of the average fan in stature. 

Please notice the sign which O. G. C. 
has had painted on the side of the 
fuselage—“Read PoPpuLaR AVIATION.” 
This nifty monoplane—and the sign— 
attract much attention. 











A Three-Blade Coaster Propeller 








A VERY peculiar propeller, at least 
when compared to conventional 
standards, has been designed by Louis 
G. Peeters, 840 N. La Brea Ave., Los 
Angeles, California. 

Essentially, it consists of two large 
“main” propellers, placed at right 
angles to each other, and separated by 
a short distance. 
These two propel- 
lers are keyed tight 
to the engine shaft 
in the usual man- 
ner. In effect, they 
form a four bladed 
propeller which is 
subject to the diffi- 
culties experienced 
with tandem four 
blade props. 

To avoid this 
propeller loss, Mr. 
Peeters introduces 
a third propeller, 
or “coasting pro- 
peller,” that turns 
loosely upon the 
shaft between the 
two main propel- 
lers. This, accord- 


ing to the inventor, redistributes the 
air-stream in such a way that the effi- 
ciency of the main propellers is very 
much improved. The loose propeller is 
revolved by the aix current. 
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The airflow in this propeller is 
controlled by the center floating 
blade. 
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A Japanese Gunner at Work 


a agg Pee” Saxsn 








A rare snapshot of a Japanese gunner in action 


over Manchuria. Wonder if he brought it down? 
HIS is a closeup taken of a Jap- 
anese machine gunner in the rear 
cockpit of a Japanese bomber near 
Shanghai, China. Above him are the 
other bombers of the formation ad- 
vancing on an important mission. 





Flyers Who Make the Grade 


UERIES are often received as to 

what percentage of students enter- 
ing flying schools possess the inherent 
ability to fly and succeed in passing the 
necessary requirements for the rating 
of a military pilot. 

The little monthly class paper issued 
by the Flying Cadets at the Air Corps 
Training Center publishes some very 
interesting statistics on this subject. 
These statistics deal only with students 
entering the Primary Flying School at 
Randolph Field, Texas, and graduating 
therefrom to the Advanced Flying 
School at Kelly Field, Texas. Gen- 
erally speaking, after a student is 
transferred to the Advanced Flying 
School he may -be counted on success- 
fully completing the advanced course. 
The exceptions to this rule are com- 
paratively few. 

Taking the class, including officers, 
flying cadets, noncommissioned officers 
training in grade, and students from 
foreign countries which began train- 
ing at Randolph Field in November, 
1931, the figures show that 48.80% of 
those who started training were trans- 
ferred to the Advanced Stage. The 
percentage of successful students for 
the class of March, 1932, was 48.47; 
for the class of July, 1932, 48.67, and 
for the class of October, 1932, 45.10, 
or a general average for these four 
classes of 47.76%. The ability of the 
average American youth to make the 
grade is about 50-50. 








QUESTION AND ANSWER DEPARTMENT 


All questions of general interest on any phase of aviation will be answered 
authoritatively by PoPpULAR AVIATION’s Technical Staff. 








QUESTION :—Jas. L. Coyne, Milwau- 
kee, Wis. Do you believe that any pro- 
pulsive force would be exerted by the 
exhaust stacks of an aero engine if 
these jets of gas were directed toward 
the rear of the plane in a horizontal 
direction? 

Answer :— NDOUBTEDLY, 

“ there would be some 
propulsive effect from the exhaust jets, 
particularly if they were carried out- 
side of the propeller slipstream. Just 
how great this reaction would be is 
difficult to estimate, possibly only a few 
pounds, but it would help by just that 
amount. 

* * &* 

QUESTION:—Ambrose L. Clayton, 
Nashville, Tenn. J have heard it said 
that the chain-driven double propellers 
of the early Wright biplanes were very 


efficient. If this is true, why should 
this be so? 
Answer :— OMPARED (to the 


standards of that 
time, the double Wright propellers were 
very efficient because their top speed 
was quite low and the blades were well 
formed. However, when compared to 
the highly developed present day pro- 
peller, they would not make such a good 
showing. The chain drive was trouble- 
some and consumed some of the power 
that should have gone to the blades. 

* * » 

QUESTION:—K. L. Brendt, Nashua, 
N. H. Do you believe that coal can be 
used as a fuel for airplanes when the 
proper engine is developed for burning 
it? 

ciaaiatademad 9," bp In the first place, 

coal is much heavier 
than gasoline for the amount of ther- 
mal energy that it contains. A pound 
of very good cgal only contains 14,500 
bt.u. at the best, while a pound of 
gasoline contains approximately 50 per 
cent more heat energy, or about 21,000 
b.t.u. 

om * a 

QUESTION:—L. Eisenberg, India- 
napolis, Ind. What is a “binary” avia- 
tion engine? Are there any in use? 

Answer :— BINARY heat engine 

is an engine that em- 
ploys two working fluids. Thus, if the 
exhaust steam of a steam engine were 
used to heat ether until it established 
a pressure, and if the vaporized ether 
were used in the cylinders of a second 
engine, then we would have a binary 
heat engine. Many have been proposed 
and experimented with, but none are 
at use in aviation at the present time 
to our knowledge. 

* a + 

QUESTION :—Earl L. Thorpe, Muske- 
gon, Mich. In many books I find the 
constant or. coefficient “375” in for- 


mulae used for calculating horsepower. 
How is 375 derived? 
Answer:—’J‘HIS figure ___ results 
when  feet-per-minute 
are converted into miles-per-hour (60 
x 5,280) and then when 33,000 fooi- 
pounds per minute are converted into 
pounds-per-mile-per-hour. After can- 
celling these products, this gives 375. 


* * * 
QUESTION:—Joseph D. Shepherd, 
Minneapolis, Minn. Will oiling the 


wings and other surfaces of an airplane 
reduce its resistance in flight? If not, 
why not? 

Answer :— XPERIMENTS show 

that lubrication gives 
only a very slight improvement be- 
cause the greater part of the total re- 
sistance is due to eddies and turbulence 
set up in the air and not to the air 
rubbing along the surfaces. Because 
of the viscosity of the air, that causes 
the air to cling tenaciously to a sur- 
face, there would not be much rub- 
bing on the surface because of the low 
velocity. 

a * * 

QUESTION :—Arthur Bevans, Chicago, 
Ill. Do streamline wires very materially 
decrease the resistance when compared 
to ordinary round stay wires? 

Answer :— W HEN held with its 

sectional axis parallel 
to the air-stream, the resistance of a 
streamlined wire is very much lower 
than that of a round wire, but when 
such a streamlined wire is only a little 
out of the proper position, the resist- 
ance jumps up very quickly. And 
again, there is quite a bit of flutter 
with the wire in the position of least 
resistance, and to reduce flutter means 
that the wire must be turned around 
so that it is no longer at its optimum 
point. 

7 a *” 

QUESTION :—Please define the “center 
of pressure” and the “center of grav- 
ity.” These points are not quite clear 
to me as I have never studied mechanics. 

Answer:—” THE center of pressure 

is that point at which 
the sum of all the pressures on the sur- 
face act collectively. In other words, 
a single force applied at the center of 
pressure will be equivalent to the sum 
of all the individual pressures. 

Likewise, the center of gravity is the 
point about which all of the weight 
elements in the body balance. A force 
applied at the center of gravity will 
produce the same effect as all of the 
individual weights taken collectively. 

When the center of gravity lies upon 
or is coincident with the center of pres 
sure, then the body is in equilibrium. 
When the C. G. is offset from the C. P., 
a turning moment exists that tends to 
cause rotation. 
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Practical Lessons in Aviation 


by JOHN B. RATHBUN 


As the immediate successor of the balloonwe have the dirigible in which the major portion of the lift is by 
buoyancy while forward motion and a certain portion of the maneuverability are provided by the engines. 


OW, while the spherical balloon 
N was the first operative device 

for aerial transport, it was far 
from being a satisfactory means of lo- 
comotion. Having no means of propul- 
sion horizontally it was more or less at 
the mercy of the winds and was con- 
trollable only to a limited degree. 

For practical service, therefore, it 
was necessary to provide the balloon 
with an engine of some sort so that it 
could be propelled against the wind 
and so that it could be steered accur- 
ately in the desired direction. Its 
spherical form, however, did not lend 
itself readily to propulsion or steering, 
for the sphere presented a_ great 
amount of resistance when forced 
through the air. 

When power was finally applied to 
the balloon, its spherical form was 
altered and it gradually assumed the 
long slender cigar-like shape of the 
present dirigibles, or more properly— 
airships. By distributing the gas in 
this way, the area presented to the 
air during propulsion was greatly re- 
duced for the same amount of lift, thus 
reducing the size of the engines and 
the cost of operation. The elongated 
envelope or “hull” was provided with 
the necessary rudders for steering in 
the desired horizontal direction together 
with adjustable elevator flaps for con- 
trolling the upward and downward 
course (within limits). 

Now, at this point, there comes a 
certain dissimilarity between the lift- 





An example of a non-rigid dirigible or airship in which the fabric provides the necessary structural 
strength. Note the streamline form of the hull, 


ing forces utilized in spherical balloons 
and dirigible balloons or airships. In 
the case of the spherical balloon, all 
of the lifting force or support is pro- 
duced by the buoyancy of the gas as 
already explained. In the case of the 
dirigible, the greater part of the load 
is still carried by the buoyancy of the 
gas, but a part is also sometimes car- 
ried by the pressure of the air rushing 
under the hull when the ship is moving 
forward. This force, due to the impact 
pressure of moving air against the sur- 
face is known as an “aerodynamic 





The U. S. S. Akron, one of the largest and best known examples of a rigid type airship. The 
loads are carried by an internal metal — — that also provides the streamline form 
of the hull. 


force” which is similar to the lifting 
force applied to the wings of an air- 
plane. 

Thus, an airship can be made to float 
in equilibrium at any point in the air 
by suitable adjustments of the gas and 
ballast, just like a spherical balloon, 
but when it is driven forward by its 
engines, it can be made to rise or fall 
to a limited extent by the impact of 
the air against its hull and adjustable 
horizontal elevator surfaces. This 
method makes the ship more easily 
maneuverable than by gas and ballast 
adjustments, and further, there is no 
waste of gas or ballast when the for- 
ward motion is applied to lifting or 
depressing the altitude of the ship. 
When a great increase in altitude is 
necessary, then this method alone is 
no longer applicable and some ballast 
must be discharged. 

To increase the altitude of a spheri- 
cal balloon, it is lightened by discharg- 
ing a quantity of the ballast in the 
form of sand or lead shot. If the alti- 
tude is to be decreased, then some of 
the gas must be allowed to escape 
through the maneuver valve on top of 
the bag. This loss of gas and ballast 
during maneuvering finally brings the 
balloon to earth even though there is 
no leakage. 

In the practical airship, however, 
several very ingenious methods are em- 
ployed for conserving the gas so ‘that 
an airship can cruise for many thou- 
sands of miles or remain in the air for 
many days with very little loss of the 
valuable gas. The employment of in- 
ternal combustion engines makes this 
possible with the airship for the en- 
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gines can be made to man- 
ufacture ballast while the 
ship is in the air. Thus, in 
the practical airship, ex- 
treme changes of altitude 
can be made by leaving the 
gas volume constant (no 
valving) and by increasing 
or diminishing the amount 
of the ballast. 

Water ballast is largely 
employed in airships of 
large size, the water being 
condensed from the exhaust 
gases of the engines. One 
pound of gasoline burned, 
produces approximately 6.5 
pounds of water vapor thus 
the engines can be made to 
create counter ballast to 
compensate for the weight 
of the gasoline consumed 
while in flight, and the gas 
lost from the envelope. In 
the Graf Zeppelin, blau gas 
is used for a fuel instead of 
gasoline, and as this gas is 
slightly heavier than air, 
there is no effective change 
in weight when the gas is 
burned and hence no need 


for ballast adjustment. baw ha 


Gasoline is a _ chemical i ina 
compound known as a “hy- s. 
drocarbon” that consists 


of combined carbon and _ hydrogen. 
When the hydrogen component burns, it 
combines with the oxygen of the air to 
form the familiar H2O or water, hence 
the additional weight gained by com- 
bustion is actually the weight of the 
oxygen taken from the air for burning 
the gasoline. 

Thus, by careful management of the 
ballast alone and also by the employ- 
ment of aerodynamic lift for maneu- 
vering, it is not necessary to lose any 
more gas than that amount lost by 
osmosis through the envelope or by 
actual leakage. Repeated trans-Atlan- 
tic flights of 4,000 miles have been 
made, while the Graf Zeppelin has 
flown clear around the earth (25,400 
miles) without replenishing its gas. 

It is hardly necessary to state that 
the structural arrangement of an air- 
ship is far more complicated than that 
of a balloon. In the spherical balloon, 
the buoyancy of the gas produces sim- 
ple tension stresses in the envelope 
which requires no bracing of any sort 
outside of the strength of the fabric 
itself. The sphere is the ideal form 
from a structural standpoint, as it is 
the lightest possible shape to build and 
presents the least diffusion surface. 

When the hull is elongated, as with 
the airship, bending stresses are in- 
volved and further, the pressure of the 
air on the nose of the airship caused 
by its forward motion tends to crumple 
the hull so that it must be braced in 
some manner. The various methods 
of stiffening the hull of an airship, 
divide them into three principle classes 
as follows: 
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the complex structural members of the rigid dirigible, the U. S. 
The nose piece is just being hoisted into place. 


1. NON-RIGID or PRESSURE air- 
ships, now made in the smaller sizes 
known as “blimps.” No bracing is used. 

2. SEMI-RIGID airships have only a 
single simple keel brace at the bottom 
of the ship. 

3. RIGID AIRSHIPS contain an 
elaborate interior skeleton framework 
like that of the Zeppelins and the gas 
containers are independent of the outer 
skin. 

Beginning with the simplest type, the 
“non-rigid,” we find an elongated hull 
completely filled with gas, the outer 
envelope of the ship retaining the gas 
just like the envelope of the spherical 
balloon. There is no solid bracing of 
any sort so that the outer envelope 
carries and resists all of the stresses 
imposed upon it by the loading and air 
pressure on the nose. 

In this case, the outer envelope is 
stiffened by maintaining the gas at a 
considerable pressure above that of the 
atmosphere, hence the type is also 
known as a “pressure airship.” The 
pressure is maintained by an interior 
balloon (or bag) called a “ballonet” 
which is filled with air under pressure 
by a power driven blower or by the 
air taken in through a “scoop” when 
the ship is moving forward. Usually, 
the blower is only in use when the ship 
is standing still in the air or is moored 
to the ground. The motion of the ship 
generally forces sufficient air into the 
scoop when the ship is traveling for- 
ward to maintain the internal pressure. 

There are decided limits to the size 
of a non-rigid dirigible, hence only the 
smaller blimps and airships are built 
in this way, and further, the speed is 


also limited. When we get 
up into the larger sizes, the 
stresses in the envelope 
would be so high that an 
excessively heavy fabric 
would be required hence 
a framework would prove 
lighter and more effective. 
The pressure must be suffi- 
cient to maintain a perfect 
streamline form without 
billows or flabbiness. 

And next, comes the sec- 
ond class, the _ so-called 
“semi-rigid” which is noth- 
ing more than a reinforced 
non-rigid built for medium 
size service. The outer en- 
velope may retain the gas 
as before, or the gas may 
be stored in a number of in- 
ternal gas bags, but a long 
structural member running 
lengthwise of the hull (gen- 
erally at the bottom), stiff- 
ens the ship against bend- 
ing stresses. Semi-rigid air- 
ships are built in the med- 
ium sizes, but with the ex- 
ception of the Italian air- 
ships, they are seldom used. 

Just at this point we 
might mention an interme- 
diate type, the “Tri-lobe” 
which is partly non-rigid 
and partly semi-rigid. In this ship 
there are three complete and indepen- 
dent hulls bound together in such a way 
that they form a truss system among 
themselves and are stiffened by the gas 
pressure. The Tri-lobe is quite strong 
and can be built in larger sizes chan 
the non-rigid. 

Finally, we have the full “rigid” 
type with its elaborate interior metal 
trussing which is built in the largest 
sizes. The Zeppelins are of this type. 
The members of the frame are of dur- 
alumin or similar light aluminum alloy 
although in the earlier ships, the struc- 
tural members were frequently of 
wood. This frame, beside carrying the 
load, also carries the outer skin which, 
in this case, is only used for stream- 
lining the ship and not for carrying gas 
as with the non-rigid and semi-rigid 
types. The heavy “longitudinal” gir- 
ders run fore and aft and are held in 
place by annular ring girders. The 
complete bracing system is very com- 
plicated but for its strength is exceed- 
ingly light. 

The gas is carried in a series of in- 
dependent flabby gas bags or “cells” 
placed within the girders, which may 
be either hydrogen or helium gas. The 
latter gas is used on the dirigibles of 
the U. S. Navy for the reason that it 
is non-explosive and therefore permits 
of enclosing the engines within the hull. 
These gas bags are of such number (12 
in the Akron), that several of them 
can be punctured or disabled without 
causing the ship to sink. The cells are 
usually filled to 95 per cent. 


(Continued on page 335) 
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Making a Propeller In the 
Wilds 


N THE summer of 1919, the Imperial 

Oil Company, drilling at Fort Nor- 
man in the Arctic Circle, struck oil. 
Two J. A. L. (Junkers) monoplanes 
were sent in with engineers and sup- 
plies. 

In those days there were no gas 
caches and no means of getting gaso- 
line into the Fort for the return trip. 
That did not phase these intrepid pio- 
neers. Sufficient gas was distilled 
from the oil at the wells. This in it- 
self was an achievement but it pales 
into nothingness compared to the great- 
est task which faced these men. 

In landing at the Fort, one of the 
planes shattered its propeller. There 
were no replacements nearer than New 
York City and it was impossible to ob- 
tain a new one without considerable 
difficulty. The pilots, assisted by a 
woodworker living at the wells, decided 
to manufacture one. 

Making a propeller of wood is a tick- 
lish proposition at any time, the great- 
est care being necessary in the selection 
of materials and in finishing the blades. 
To attempt to make one with prac- 
tically nothing, which would have to 
carry them more than seven hundred 
miles, speaks volumes for the confidence 
these men had in their own ability. 

They first selected a few logs of clear 
birch. These, they sawed into the re- 
quired dimensions. After four days of 
arduous toil they succeeded in making 
nine planks, one and a quarter inch 
thick, ten inches wide, and nine feet 
long. They now laid these aside to dry. 

Two moose were shot and from their 
hides and hoofs they succeeded in boil- 
ing down enough glue for their pur- 
poses. Many more days were spent in 
planing and smoothing the planks, but 
with plenty of glue and wooden pegs 
they soon had a very presentable pro- 
peller blank. 

Starting at the hub, they cut out the 
holes for the boss. Using the remnants 
of the old “prop” for a pattern they 
planed, cut and smoothed away until 
the finished product was ready for the 
test. 

As the big motor burst into a husky 
roar, the whirling “stick” was watched 
with anxious eyes. There was no vibra- 
tion and the heaving and tugging on 
the anchor lines proved that the effi- 
ciency was equal to that of a factory 
made product. 

The old barnstormers and gypsy 
flyers have told stories of flying hay- 
wire crates. They have told of coming 
home with the main spars patched with 
anything they could find, but it is 
doubtful if ever yet has there been a 
more convincing demonstration of the 
capabilities of the pioneers than that 
recorded in these paragraphs. Their 
resourcefulness is typical of the intre- 
pid breed of men, those winged couriers 
who guide the spirit of enterprise over 
the uncharted wastes of the upper air. 
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Farman Produces a Mono-Wheel Speedster 











The Farman Monoped is a particularly clean looking ship when viewed in the direction of the air 
stream. 


T= Farman airplane factory in 
France has taken a leaf out of the 
experience of hedgehopper builders in 
the U. S. A. and has produced a low- 
wing monoplane of the single wheel 
type. 

It is claimed that there is a distinct 
saving in both the weight and the par- 
asitic resistance by this method and 
that the performance is remarkably 
improved by the elimination of the 
commonly used two-wheel landing gear. 
The wheel is shrouded by a suitable 


casing with a curved tube radiator at 
the nose of the shroud. 

Rubber sprung sprags at the wing- 
tips hold the machine level when stand- 
ing on the ground, and when the ship 
is in flight, the sprags are drawn up 
flush with the under surface of the 
wings so that they present very little 
resistance. No data has yet been given 
out on the performance of the plane, 
but it would seem that every horse- 
power would be capable of doing its 
duty with such an arrangement. 











Here Are the Details of the Piccard Gondola 








= THE accompanying sketch is 
shown a cross-sectional view of the 
gondola in which Dr. Jean Piccard and 
Lieut. T. G. W. Settle plan their next 
balloon flight into the stratosphere. 


Because of the small space permitted 
in this gondola, great care was neces- 
sary in arranging the equipment. 

Resting on the fleor are the oxygen 
flasks which supply the necessary gas 
to the occupants while at high alti- 
tudes. Just above the flasks, to the 
left, are the ballast storage bags con- 
taining 1,400 pounds of lead shot used 
for the control of altitude. Lead shot 
is used in place of the more usual sand 
ballast because of its greater compact- 
ness. At the right is a very accurate 
ballast release device for controlling 
the discharge of the shot. 

On the second shelf, at elbow height, 
are the radio receiver and transmitter 
by which communication will be main- 
tained with the ground station and also 
the instrument employed for measur- 
ing the intensity of the cosmic rays in 
the stratosphere. Then, there are the 


usual barometer, gauges and other in- 
struments used for making atmospher- 
ic measurements. At the left and just 


below the second shelf, is a large cam- 
era which is directed through a peep- 
hole in the bottom of the sphere. 

And now we come to the commissary 
department on the top shelf where the 
eatables are stored for the long trip. 
Yes, it is a tight fit for two grown 
men. 
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Detailed interior view of the Piccard Gondola. 
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Dream Ships by Our Dreamers 


Here we have an open forum for the ideas of our readers who have been bitten by the designing bug. All 
are interesting, some are good, some are fair and some are— 


Stoner Shows a Monoplane 
Racer 














ILEY STONER believes in going 
the Gee-Bee one better by putting 
the landing gear struts way out in the 
middle of the wing. And he has omit- 
ted one member in the landing gear 
system that is important when he comes 
down “bam.” Well, where is this mem- 
ber? 





The Lorence Racer 


DMUND Lorence, 26 E. Sumner 

Ave., Roselle Park, N. J., tossed on 
the pillows when he dreamed of the 
P-13 racing plane pictured here. Please 
observe the pants and spats on the tail- 
wheel which are the acme of consist- 
ency. Just what results would be ob- 
tained with the tremendous vertical fin 
is difficult to say, but maneuverability 
would not be one of the most noticeable 
characteristics. Edmund, who is 15 
years old has engineering aspirations. 












This one is easy 
to look at, but— 

















James Low Has a Unique Design 
























































MONOPLANE RACER 
“Vv” TYPE ENGINE 





SAMES LOW 





AMES LOW, 8131 Keating Ave., 
Niles Center, IIll., has had his sleep- 
ing hours interrupted by visions of a 
hot looking low-wing monoplane racer 
which is picturéd here. Everything on 


it is O.K. by us, but the rear of the 
fuselage and the tail-group are rather 
reminiscent of the old Jenny parts that 
correspond to the after portions of Mr. 
Low’s hypothetical conclusions. 








This One is Made of 





Draftsman’s Tools 








Was not really a dream ship in 
‘Y the strictest sense of the word, yet 
this design of a ship more or less ap- 
proaches that ideal. 


placed end to end. The turtle back is 
an irregular curve while the landing 
gear struts are the legs of a compass. 





Looking closely 
you will see that 
this ship is built 
up of familiar 
draftsman’s tools. 
The cowl and 
longerons are 
formed by the 
“T” square, the 
tail by two tri- 
angles and a pro- 
tractor and the 
propeller by two 











They even build them of drawing 
tools. 








ruling pens 
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Details of the Knight-Twister 


by VERNON W. PAYNE 


The fuselage details of the “vest-pocket pursuit ship” are given here in response to many requests for the 


data. 


HERE have been so many in- 
quiries for further details on the 
vest-pocket pursuit ship, called the 
“Knight Twister,” that I have laid out 
the drawings for the fuselage structure 
in such form that they can be presented 
in magazine form. It will be remem- 
bered that the general outline drawings 
for this little biplane were run in the 
July issue of POPULAR AVIATION, to- 
gether with general data on the dimen- 
sions and performance. 

During the past year, there has been 
much activity with miniature low-pow- 
ered racers of this general type and the 
boys who have been fortunate enough 
to own them have been cleaning up 
good money at the various races and 
air-meets around the country. There 
is no doubt but what the miniature 
planes will be still more popular in the 
future for they make a great hit with 
everyone who sees them. 

Now to get back to the subject of the 
fuselage for the “Knight Twister” 
which is a steel tube welded type with 
wood fairing strips to maintain the re- 
quired circular sectional form. The 
turtle back consists of plywood sup- 
ported on spruce fairing strips as 
shown. The section is circular at all 


stations which is very attractive and 
presents as nice an appearance as a 
monocoque fuselage. 

The fairing of the fuselage sides is 
carried out on the rudder, making the 
fuselage wide at this point so that a 
stronger connection is possible for the 
stabilizer than would be the case with- 
out the fairing. This is very important 
for safety. 

Now, many of you, after examining 
the accompanying drawings, will re- 
mark that it seems too heavy and un- 
necessarily strong for this size of ship 
—at least in places. However, in reply 
to this criticism, I wish to call your 
attention to the requirements of the 
Department of Commerce in respect to 
welded tubing. They consider that the 
strength of the tubing after welding is 
only 80 per cent of the original 
strength, and again, that it is a good 
idea to have 20 per cent additional 
strength as a safety factor against 
weak welds and softened material. 

Our ship is designed with a load 
factor of 6.5, but after adding 20 per 
cent to make up for loss in strength 
due to the welding and then 20 per 
cent more for safety, it is almost the 
same thing as designing with a load 


The stresses and sizes of materials have been worked out with great care. 


factor of 8.5. Even with these large 
factors, the tubing could be made 
smaller than shown but we must also 
consider the stresses encountered when 
handling the ship at the airport. 
Handling often produces stresses in ex- 
cess of the landing or flying stresses. 

While the drawings do not show the 
actual fairing strips, the outline of the 
faired body is shown here so that the 
fairing can be applied to attain this 
form. The strips must be close enough 
together to insure a smooth applica- 
tion of the fabric or plywood without 
bagging or pockets, for any unevenness 
of this sort will most certainly increase 
the resistance and will correspondingly 
reduce the speed. 

Usually, the sides are built first by 
drawing the outlines on the floor or 
some similar flat surface. A “jig” can 
then be erected for holding the parts in 
place. Write the size of the tubing with 
chalk on this drawing and then nail 
cleats or small blocks of wood (%” x 2” 
x3”) along the lines in locations proper 
for holding the tubing in place while 
tack-welding. To protect the floor from 
burning, slip a 16 gauge steel sheet be- 
tween the floor and the welded joints. 

All tubes should be well fitted to- 
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gether, so that there will be no large 
gaps to be filled with welding material. 
If too much metal is used for making 
the weld, it will cause excessive shrink- 
age when cooling and may distort the 
frame or even pull it apart when cold. 
Crinkled tubing is generally due to this 
fault. 

The longerons are spliced with a 
“fish-mouth” splice, cut to an angle of 
30 degrees. The smaller tube is slipped 
into the larger tube by at least 4-inches 
according to regulations, and welding 
should be done by moving the torch 
toward the larger tube. If the large 
tube end is welded first, we are likely 
to anneal the small tube more than 
necessary. The engine mount is welded 
to the fuselage after the fuselage is 
completed. 

Build the two sides of the fuselage 
in the jig as described, but without the 
engine mount or the tail-post. If the 
tail-post is put in at this time it will 
be impossible to square up the members 
and the engine mount will also inter- 
fere with making the alignment. After 
the two sides are tack-welded, they can 
be laid on a couple of saw-horses and 
then the joints can be completely 
welded. The longerons of this ship are 
straight so that the fuselage can be 
made in a jig having a flat surface for 
the longerons to rest on. In this way, 


’ 


the fuselage is built “bottom-side-up’ 
in the jig. 

Some of the boys use a sort of scaf- 
folding for a jig to hold the pieces 
straight while the cross-tubes are being 
cut, fitted and tack welded. I have 
also seen fuselage members assembled 
without any jig at all, but this makes 
it difficult to keep the job square while 
proceeding from station to station. 

When building, with the floor as the 
flat surface of the jig, first draw a 
straight line with chalk to represent 
the centerline of the top truss. This 
is nearest the floor. Now draw the top 
truss members on the floor, keeping the 
centerline in the center. Draw lines 
where the diagonal tubes are to go, 
marking the sizes with the chalk. Next, 
nail some cleats around the lines tc 
locate the tubes when they are cut 
and ready. 

The bottom truss, which includes the 
bottom longerons, has a few bends in 
the sides and must be held at or near 
each joint by scaffolding. This scaffold 
is built up the sides and then tied over 
the top of the fuselage. The “top” in 
this case is the top of the assembly 
job which is in reality the bottom of the 
fuselage when it is in flying position. 

One way to build the scaffolding is 
to use 1” x 4” lumber for the side scaf- 
folding and a piece of steel angle iron 


across the top of the jig at each sta- 
tion. Notches are cut in the angle 
irons where the longerons pass through 
and the angles are bolted to the 1” x 4” 
wood uprights. This is so that they 
can be removed and the fuselage lifted 
out of the jig when it is completely 
tack-welded. 

The 1”x4” wood uprights are at 
each joint on the bottom truss, but are 
not close enough to touch the tubing 
so that they will be burnt while you are 
using the torch in welding. The up- 
rights have to be braced outward from 
the sides as well as forward and back. 

Leave the diagonal tubes to be put 
in last. Put in the cross-tubes first 
and tack weld. Now we must check 
our jig and that part of the fuselage 
now built, to see if it is square, before 
welding in the diagonals and internal 
bracing. 

With a ruler and chalk, mark on the 
cross tubes the exact center of the fuse- 
lage, measured across the fuselage 
from side to side. The centerlines of 
the cross tubes of top truss, which is 
nearest the floor, should be directly over 
that chalked centerline we made on the 
floor at the beginning. 

Now, if the cross-tubes in the lower 
truss, which is near the top of the jig, 
have not their centerlines above that 

(Concluded on page 330) 
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STATION *7 


Plan of fuselage 


bottom members 
as viewed from 
below. 
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What Our Readers are Building 


A department devoted to our readers’ activities in airplane, glider and 
engine construction, showing the latest developments. 


‘ 





A Minnesota Glider Club is 
Formed 











N JANUARY of 1932, a partnership 

was formed at Austin, Minnesota. 
The members were Miles Vandegrift, 
an airplane pilot and mechanic; John 
Vasey and Richard Riedel, glider 
enthusiasts. 

The general purpose of this group 
was to design and construct a new 
and better primary glider. The part- 
nership had little engineering knowl- 
edge, but had experience in practical 
airplane design and construction. 

On June 25, 1932, the V. R. V. One, 
was test flown by Mr. Vandegrift. 
Since that time it has proven itself to 
be the safest, best performing glider 
in the primary class. In the last four 
months it has made five hundred flights 
in all kinds of weather, in winds of 
thirty mile velocity, in rain, snow and 
sleet. Its flying qualities have been 
praised by every glider and power 
plane pilot who has flown it or seen it 
in the air. The specifications of the 
V. R. V. One, are as follows: 





REDRESS ene ae Oona eet eee. 36’ 6” 
a pinsccnicbbabedaammnie 5’ 
Overall length ................ Scliebtt eto 19’ 6” 
Wie DOCTOR <..c..cscec..c0ee _.----Jurand 24 
Weight Empty ....................... 138 Pounds 


The wing is built up of spruce spars 
and ribs, the spars being of the “U” 
beam type. The fuselage, elevators 
and rudder are of welded steel tube 
construction. Foot pedals are used in 
place of the usual rudder bar in order 
to avoid “sled” turns by students. The 
landing skid is built of heavy gauge 
tubing and is equipped with a wood 
runner, the latter being easily and 
quickly replaced when worn. Wing 
tips have shock absorbing skids. 

To readers who believe 138 pounds is 
too light for strength with a ship of 
86% foot span, I point to the tests to 
which the glider has been subjected. 
It has been towed by auto at an air 
speed of 60 m. p. h., for % mile. 

It has been dived repeatedly at angles 
near the vertical and has often been 
put through wing-overs and split “S” 
turns. The ship came through all of 
these tests without a sign of strain. 
It has also been through many pancake 
landings by students and power plane 
pilots. 

This glider has shown no tendency to 
spin, no matter what position it is 
stalled in. It has a gliding angle that 
compares favorably with a popular 
secondary ship. Five 360 degree turns 
can be made from 500 feet with a 
return to the starting point. It will 
climb to the limit of a 1000 towline 
with an auto run of 1500 feet. 





Glen Smith Shows ’em How to Do It 











This is the attractive monoplane built by Glen og Smith that is Powered with one of Henry Ford’s 
little pets. 


LEN A. SMITH, Mason City, Ia., 
has designed and built a hot look- 
ing little monoplane. It was originally 
designed for a Continental A-40, but 
because of the depression it is now 
loaded and armed with a Model A Ford 
engine of which you have all heard. 
It has a 25’-0” span, 45” chord and a 
length of 15’-10”. Fully loaded, it 


weighs 780 pounds. Our contributor 
says that he can give us no definite 
figures on its performance because it 
had a slight crack-up during the early 
stages of test-hopping. Mr. Smith also 
tells us that as soon as repairs are com- 
pleted that he will continue his one- 
man flying school until he can loop and 
everything. 











_Elmer Smith and His Biplane 








V E HAVE had so many requests 
for a close-up view of Elmer 
Smith’s biplane that we have decided 
to comply with: the request although 
this same ship Was shown in flight in 
the September issue. This enlarged 
view reveals many details that were 
not apparent in the flight picture. 


Powered with a Salmson A.D.9 en- 
gine, it has a top speed of about 90 
m.p.h. and cruises at 70 m.p.h. The 
span of the upper wing is 22 feet 6 
inches while the span of the lower is 
20 feet 6 inches, giving an area of 125 
sq. ft. A Clark “Y” section is em- 
ployed. The empty weight is 459 pounds. 





This is Elmer Smith’s neat little biplane that has been flying so successfully around Eugene, Ore. 
This ship was shown in flight in a previous issue of P. A. 
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More Dope on P. A.’s Model Contest 





‘ei 





Here’s he’s winding up the Boeing “247” with an electric starter. Model builders should carefully 
note the details shown by this view. 


O JUDGE from our corres- 
pondence, the Second POPULAR 
AVIATION International Airplane 
model contest has taken the model 
world by storm. Nowhere else can you 
compete for such valuable prizes as 
those being offered in this biggest of 
model events. 

All this has been made possible by 
the collaboration of United Air Lines 
and the Boeing Airplane Company 
with the staff of PopuLAR AVIATION. 
Long air line trips on the palatial 
monoplanes of United Air Lines are 
open to the winners of the first three 
places, while the other contestants will 
receive commensurate awards. There'll 
be twenty prizes in all—all of them 


worthy of your best efforts in building 
a model. 

A full description of the prizes, the 
method of entering the contest and the 
rules governing the contest were given 
in full in the October issue of 
POPULAR AVIATION, but for the benefit 
of readers who did not receive this is- 
sue we will repeat some of the leading 
points, and will endeavor to straighten 
out certain rules not made clear in 
the first announcement. 

First, last and always, remember 
that this contest is open to all of our 
readers living in the United States, 
Canada and Mexico. It would have 
been opened to pur friends in Europe, 
Asia and Africa as well, but the nature 





How to Enter the Contest 


1. Build a model of the Boeing “247. 
No other model will do. 


2. When completed take several photo- 
graphs of your model so that we can 
see several sides of it. Good clear 
snap-shots will do. 


3. Paste the accompanying coupon, or 
an accurate facsimile of this coupon, 
on the back of each photo for identi- 
fication, filling out the required data. 


4. Send the photos to PopuLAR AVIA- 
TION, Model Contest, 608 S. Dear- 
born St., Chicago, IU. 


5. DO NOT SEND THE MODEL 
UNTIL WE ASK FOR IT. 


6. Start your model early so that you 
will not be rushed at the end of the 
time. Carelessness may spoil your 
chances of winning w prize. 


7. December 15, 1933, is the last day 
on which photographs may be mailed. 











of this year’s prizes prevents us from 
so doing. Outside of this single re- 
striction it is wide open to everyone. 
You don’t even have to be a sub- 
scriber nor we don’t care how old 
you are, 

Contrary to the rules of last year’s 
contest, only one type of model is 
to be built. This is to be a model of 
the Boeing low-wing Wasp-powered 
transport plane that has recently becn 
placed in service on United Air Lines. 
It is known as the Boeing ‘247.” 
Models of other planes will not be 
admitted to the contest. Limiting the 
construction to only one model greatly 
simplifies matters for everyone con- 
cerned and most of all—to the builder 
who will be provided with plenty of 
information in the various issues of 
P. A. 

You are to build this model as accur- 
ately to scale as possible so that it 





Your name and address must be on the back of every photograph 
submitted in this contest. This coupon, or a facsimile of it, should 


be pasted on the back of each photograph. 


POPULAR AVIATION SECOND INTERNATIONAL 


ee 
| 


MODEL AIRPLANE CONTEST 
608 South Dearborn St., Chicago, III. 


| Please enter this photograph of my competing model | 
My entry is an accurate model of the | 


in your contest. 
| Boeing “247.” 


[ O) Flying model. 


| a Tia ca atticaccsiousscih alana daienounadiiandens 


O Nen-Flying model. 


| 
7 Chicago, IIl. 
| 


! I seaes isaiaeeniveiddenies 
ee ee | | Address Sie caimianiebiea 


Oe iiiieioienuien | I sii ccentinidedetitiunpats 





A large scale drawing of the Boeing “247” suitable for tracing 
(scale #," to the foot thus reducing the model span to 23 inches 
approximately). Simply fill out the coupon below and mail it to 


the address given. 


——— =H 


POPULAR AVIATION, Box 210, 5-33 
608 S. Dearborn St., | 


Please send me the large scale plans of the Boeing | 
| | “247” monoplane. 
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will be a perfect reproduction of the 
large plane. It can be of any desired 
size, either a flying or non-flying scale 
model, and you can build it from the 
raw materials or from a kit. As in 
former contests, the model will be 
judged by the workmanship, accuracy 
as to detail and the excellence of the 
finish. Insofar as possible, it is to be 
an exact reproduction of the large 
plane in matter of detail. 

The general layout drawings for 
the model and a description of the 
ship were given in the Model Depart- 
ment, October issue. Several photo- 
graphs were also shown in that issue 
and in addition to the photos in this 
number and numbers to come, the 
contestant will be shown the various 
distinctive details of the Boeing “247” 
plane. The outlines of this plane are 
comparatively simple and in no way 
is this ship so difficult to build as the 
various military planes with their mul- 
titudes of small details, 

After the model is completed, you 
are to send in several clear distinct 
photographs of it—snap-shots will do 
—and we will judge which models are 
eligible for further direct examination. 

3ut—do not send us the model until 
we ask for it. Wait until you get a 
letter from us asking for the model. 
However, send in the photographs as 
soon as possible, each photograph with 
one of the coupons pasted on the back 
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A phantom view of the Boeing “247” showing the essential parts of the 
in retracted position; (4) Exhaust stack from engine; (5) Engine nacelle 
engine: (7) Dual controls; (8) Instrument panel; (9) Radiophone for two-way communic. 
(11) Mail-Express-Baggage compartment; (12) 8 


hutter for controlling 





steel; (15) Oil radiator; (16) Radi 





20 Prizes Offered 


lst. Prize. A 6,000 mile trip on United 
Air Lines in one of the new Boeing 
“247” low-wing twin-motored mono- 
planes and a two-day vacation with 
all expenses paid. Choice of Seattle, 
Oakland—San Francisco, or New 
York City and return. 

2nd. Prize. A 3,000 mile trip on United 
Air Lines in one of the Boeing “247” 
monoplanes and a two-day vacation 
with all expenses paid. 

3rd. Prize. A 2,000 mile trip on United 
Air Lines in one of the Boeing “247” 
monoplanes and a one-day vacation 
with all expenses paid. 

4th-5th-6th-7Tth Prizes. Beautiful 20 
inch silver scale trophy model of the 
Boeing “247” monoplane mounted on 
a pedestal. 

8th-9th-10th Prizes. Authorized inspec- 
tion tour of the nearest United Air 
Lines port. Here, the pilot in charge 
will explain all of the inner workings 
of the Boeing “247” monoplane. 

11th to 20th Prizes. A three-year sub- 
scription to POPULAR AVIATION. 


SPECIAL NOTICE 


All prize winners will be given a gold 
medal of honor as a permanent testi- 
monial of their ability as model builders. 











or a facsimile of the coupon carefully 
printed on the back of the photo. 

This contest closes December 15, 
1933, and no photographs will be 
accepted that bear a postmark later 
than this date. It will help both you 


and ourselves if the photographs are 
sent considerably in advance of this 
date—the sooner the better. 

And now to answering some of the 


questions that have been received from 
readers who have written in concern- 
ing the various regulations and rules 
of the contest. 
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(20) Individual ventilators and heaters at each chair; (21) 10 p s dated; (22) Lavatory; 


trimming plane in flight; (25) Tail wheels; (26) Mail-Express-Baggage — 





wing. 


How does the landing gear retract? 
The two front struts are hinged 
and the wheels move backward into 
the wing. 
Has the motor an exhaust ring and 
pipe? 
Bch motors have exhaust rings 
and pipes. 
Where does the radio antenna at- 
tach? 
On an upright steel pole in front 
of the Pilot’s cockpit and back to 
the fin. 
Is the rear wheel shock-absorbing? 
The rear wheel has a shock-absor- 
ber similar to that of the front 
wheels. 
On what side of the body is door? 
The door is on the right side of 
the plane. 
In what direction does the door 
open? 
The door handle is toward the rear 
and the hinges are toward the 
front. 
How are controls made movable? 
With small hinges or soft flexible 
wire for the model. 
How many seats are there for the 
passengers? 
Ten. 
What kind of covering would you 
recommend for the model? 
Use your own judgment; tissue 
paper, light cardboard, light balsa, 
or light aluminum. 
May I use rubber tired wheels? 
You may use manufactured parts 
wherever desired. 
Must I make all the parts for the 
model? 
You can make them yourself or 
buy them ready-made. 

END. 


plane: (1) All-metal, 74 foot wing; (2) Landing lights; (3) Landing wheel 
containing oil tank and engine accessories; (6) 550 h.p. supercharged Wasp 
ation with ground stations; (10) Air-speed indicator tube; 
engine air-cooling; (13) Thick wing construction; (14) Dural wing, strong as 
: (17) Pilot and mete; (18) All-metal fuselage insulated against noise anid heat; (19) Ventilators; 


(23) Tail-light; (24) Patented flaps for 


(27) Pantry; (28) Stewardess; (29) Gasoline tanks housed within 
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Building the P.A.Contest Model 


by JOSEPH S. OTT 
PART II 


In this article, Mr. Ott continues the series of instructional articles and helpful hints on the model to be 


built for the contest. 


N ORDER to give the model build- 
er a clearer idea of the various 
model constructions which may be 
entered in the contest, the following 
brief description of a solid wood scale 
model and a built-up scale model are 
given. Y 

The photographs below illustrate 
clearly the complete construction and 
should assist the builder in defin- 
itely making up his mind as to what 
kind of model he prefers and which 
one he thinks would have the best 
chance of winning a prize. 

The solid wood scale model is by 
far the simplest to build and it should 
not be imagined, because of the simple 
parts required to complete a model of 
this type, that it will not have an equal 
chance to place among the prize win- 
ners. Plenty of detail can be worked 
into this type of model. 

The cockpit and passenger compart- 
ment can be hollowed out and such 
details as windows, instrument boards, 
seats, and doors are easily added. The 
landing gear can be made retractable 
by hinging and cutting out a small 
section in which the wheel and landing 
gear can recede. The controls on the 
wings may be put in as separate units 
and hinged on flexible wire. 

The motor nacelles can be finished 
with such detail as a motor ring made 
up individually, small exhaust pipes 
which can be bent from thin brass 
wire and soldered in place and cylin- 
ders finished which are spaced around 
a small crankease. The propellers 
could be constructed from balsa wood, 
aluminum, brass or hard wood. 

It is advisable in most cases, when 
the units are very small, to use a 
type of material that is stronger than 


balsa wood and one which will take 
on a nice smooth finish. Bear in mind 
at all times that the external finish 
of a model is of utmost importance 
and should not be neglected in the 
least. 

The radio antenna is an additional 
small detail which should not be for- 
gotten. The windows should be fitted 
with a nice clear grade of celluloid. 
The stabilizer and rudder should be 
sanded to a perfect streamline shape 
and the elevators and the rudder 
should be hinged and movable. The 
size of the model will govern the de- 
tails to a great extent. If the model 
is large enough, so that the pilot’s seats 
and controls can be added, then they 
should not be omitted. 

Balsa wood will take a very smooth 
finish if dope is applied at first and 
sanded after each application. About 
5 applications of dope prepare the 
balsa so that the final finish may be 
applied. It will be necessary to allow 
each coat to become thoroughly dry 
before another is applied and only 
then should it be sanded. 

The second type of model is of the 
flying type or built-up kind. It is not 
necessary that the model fly to be 
classified under this type. The body 
may be constructed with longerons of 
any number found necessary to lay the 
foundation of the general framework. 
Assuming that four longerons are nec- 
essary and around which the frame- 
work is assembled, place these in their 
required positions and add formers so 
that the general shape of the body is 
built. By the addition of small longi- 
tudinal stringers the exact external 
shape of the body can be developed. 
This type of construction requires more 
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Read the rules and regulations for entering the contest on page 322. 


work and carefulness and will surpass 
a solid wood type of construction pro- 
vided the workmanship is of a high- 
grade. 

The covering may be of any suitable 
material—tissue paper silk—balsa wood 
which should be eapplied in small sec- 
tions and may even be of aluminum 
also applied in small sections. It will 
be found that thin aluminum can be 
readily applied with airplane cement. 

The construction of the windows, 
the pilot’s cockpit, and the door are 
details which should be considered be- 
fore applying the covering to the fu- 
selage. 

The wing would be constructed of 
various size ribs and the general meth- 
od of using spars, entering edge and 
trailing edge should be employed. It 
will be readily understood that the 
more ribs used in the wing, the neater 
will be the finished part after the cov- 
ering has been applied. It may be ad- 
visable to make the wing very strong 
so that the covering may be doped 
and doping will tend to shrink this 
covering to such an extent that the 
internal structure in some cases might 
crush. 

The motor units which include the 
ring and the long nacelles may also 
be constructed from small pieces and 
assembled. On the flying or built-up 
type of model it would be advisable to 
make all of the units on the entire 
plane of built-up pieces thereby re- 
taining uniformity of construction 
throughout. 

But, to sum the whole matter up, 
neatness, careful workmanship and 
finish are the three things that count 
most. More to follow, next month. 





Two views of a Boeing “247” model mounted on a pedestal. 


trants te previde the pedestal. 


This is a solid wood model, very carefully finished, but it is not necessary for the en- 
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Building the Gee-Bee Transport 


by 
JOSEPH S. OTT 


Model Editor of PoPULAR AVIATION 


ND NOW the Gee Bee Trans- 

port — and what a beauty! It 

has all the clean lines of a high 
speed ship and proportions from nose 
to tail that are perfect. 

The motor cowl may seem small but 
this proves that a transport need not 
be all motor to obtain a speed of 
around 225 m. p.h. The pilot sits high 
and to the front of the leading edge 
giving him plenty of visibility. 

Low wing models are never quite as 
stable as high wing or biplane types 
and for this reason it is advisable to 
concentrate the heavy part of the mod- 
el below the wing level if possible. In 
this model it may be accomplished by 
making the landing gear struts, the 
pants and the wheels out of solid balsa. 
It is also advisable to use heavier wood 
for the lower longerons and the lower 
body formers (including the stringers) 
and to use the lightest wood obtainable 
for any part which would come above 
the wing level. 

In this way, the maximum bulk of 
weight will be concentrated so that the 
model will have a very low center of 
gravity. The balance of a,model in 
relation to the center of gravity may 
be compared with a pendulum where 
all the weght is carried at the extreme 
end. 

Do not worry about getting too 
much weight below the wing level in 
a model of this type because the body 
and the greatest part of the structure 
is above the wing. 

Note from the photographs that the 
wing and the body are built in two en- 
tirely separate units. The landing 
gear is attached to the main spar and 
an auxilliary spar which reaches up 
to rib No. 2. To be true to scale the 
propeller would be approximately 4 
inches in diameter, entirely too small 
for the model. The dimensions given 
in the drawing call for a propeller 6 
inches in diameter. 


At the left, the fuselage longerons are assembled with the formers shown above. 





The completed Gee-Bee transport model adapted after 
cover of P. 


A model of this type will naturally 
have a high speed as far as scale mod- 
els are concerned and before any at- 
tempt is made to fly it is advisable to 
check the balance very carefully, adding 
a little weight in the nose or tail as 
required and testing the model in deep 
grass if possible. The grass may punc- 
ture holes in the tissue occasionally but 
the breaking of any part of the struc- 
ture is prevented by the cushion effect 
of high grass. 

All the drawings in the model 
Department shown lately have been 
illustrated to scale equalling 10 inches 
for the maximum wing span. This 
is usually a scale equalling % of the 
20 inches specified for the model. 

However, when laying out the fuse- 
lage, wing or other parts it is simple 
enough to increase the scale so that 
it may be 2, 3, or even 4 times the 
scale illustrated in the magazine. 

For a 30 inch model, the longerons 
should be approximately 8/32 inch 
square. For the 36 inch model, % 
inch square and for a very large model 
or one having a wing spread of 40 
inches, the size material used for the 

(Continued on page 328) 


ing gear. 


Fairing is now laid on. 


The wing and chassis unit. 


the ship featured on the September, 1933, 
A. 








At the right is the c mpleted wing ready for attaching the land- 
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Model 


(Continued from page 325) 











fuselage longerons should be approx- 
imately 5/32 inch square. All other 
parts for the spars, leading edge, ribs, 
etc., should have a slight proportionate 
increase in dimensions. 

Prepare two body sides by cement- 
ing the uprights to the longerons in 
their ‘specified positions. When in- 
creasing the side of the model, it is 
advisable to have the spacing between 
the uprights not over 3 inches there- 
fore in a larger model it is necessary 
to add additional uprights and cross- 
braces, After the two sides have been 
assembled, they should be joined to- 
gether by the top and bottom vertical 
cross-members, making the first part 
of the body complete. 

Cut out formers and add these in 
their required positions for the entire 
length of the fuselage. At this time 
the cockpit should be assembled and 
an extra small former is required just 
in front of the lower end of the cock- 
pit. The top part directly above the 
pilot’s head is carved from a small 
piece of solid balsa and should be 
hollowed out underneath and a window 
cut in thyough the top. Cement this 
top piece against former No. 2 and 
finish the construction of the cockpit. 

The next step is to add the stringers 
which are placed on top of the formers. 
Three are used on each side and one 
on each corner, making a total of 16 
stringers for the entire body. One 
of the photographs illustrates the space 
left between formers No. 2 and No. 3. 
This space extends into the body up 
to the longerons. The auxiliary spars 
in the wing should be deep enough to 
rest up against the longerons. At the 


Full size formers for fuselage construction. 





















































List of Materials 
Longerons vs X vs x 18” Balsa 8 
Propeller 6 inch diameter Balsa 1 
Spars wx % x 186” Balsa 1 
Entering Edge %x % x 18” Balsa 2 
Trailing Edge 3/32 x 3/16 x 18” Balsa 2 
Fairing Strips 1/32 x 1/16 x 18” Balsa 12 
Struts—L. G. 1x1% x 2 3/8” Balsa 2 
Ribs, etc. 3/64 x 2% x 18” Balsa 2 
Motor Cowl 1%” L. x2 %” Dia. Balsa 1 
Shaft .024” diameter Wire 1 
Washers 1/8” diameter Brass 3 
Bearing Turned Wood 1 
Wheels 1” diameter Wood z 
Wheel 4%” diameter Wood 1 
Pants (Inside) 3/8 x1 =x 3” Balsa 2 
Pants (Outside) 1/16 x 1 x 3” Balsa 4 
Rubber 1/32 x 1/8 x 60” Para 1 
Cement Clear Tube 1 
Banana Liquid Clear Bottle 1 
Tissue Red — 20% x 24% Hakone 1 
Tissue White — 20% x 24% Hakone 1 








6th body station a small brace is placed 
between the lower and the upper long- 
erons which hold a small %th x 3/16 
inch vertical upright in position to 
which the rubber motor is attached. 

The small tail wheel at the rear is 
held in place in a very small pant, 
which is attached between two string- 
ers near the rudder post. Cement 
a small piece of balsa between the 
stringers before attaching the tail 
wheel pant. 

The ribs for this model are tarered 


both in depth and in length, and add- 


itional care should be used in laying 
out the full size ribs for the model 
under construction. After the 4 main 


ribs have been cut to the proper shape 
and assembled to the single spar, the 
leading and trailing edges are attached, 
then the wing tips, and when these 

















parts have all dried, the auxiliary spars 
are cemented at the center. The nose 
ribs are added after the wing has 
been assembled. The height and 
depth of these are just a little less 
than the rib nearest the body. 

You will note the structure of the 
wing which rests next to the body. 
This part is built by adding two small 
formers in a vertical position and add- 
ing a small former to conform to the 
shape of the body and at the same time 
streamlining the wing against the body. 

The wheel pants are constructed 
entirely from balsa and the center 
section should conform to the speci- 
fied width and length allowing suffi- 
cient space at the front center to ac- 
comodate the 1 inch wheel. The out- 

(Concluded on page 335) 
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What the Industry is Doin 


Latest bulletins from the airplane, engine, equipment manufacturers 


and dealers boiled down into a nutshell. 


W HEN LaDy Hay-DrRuUMMOND-Hay came 

to America recently, to select a new 
plane, she set her stamp of approval upon 
the Continental 7-cylinder, 210-horsepower 
radial engine with which her Waco plane 
was equipped. Her ladyship regards 
American-built planes and engines superior 
to those of other manufacturers. 


THE FIRST OF THE FLEET of the Boeing all- 
metal low-wing P-26A pursuit planes for 
the U. S. Army Air Corps has been test 
flown. Bodies of the diminutive Wasp- 
Powered fighters are coming off the assem- 
bly jigs in rapid succession, indicating that 
a considerable number of these planes will 
be out of the Boeing factory by the end 
of the year. The P-26-A is an externally 
braced single seat fighter, generally simi- 
lar to the XP-936. 


fT W. A. GETS DOUGLAS AIRLINER, a twin- 
motored low-wing monoplane having great 
speed. It is a 12-passenger ship, all-metal 
construction, which is provided with two 
700-horsepower super-charged engines. All 
proven safety factors will be incorporated 
in this new ship. 


ACCORDING to the Department of Commerce, 
Aeronautics Branch, the average cost of 
an air line trip in continental United 
States is 6.1 cents per mile. In 1926, the 
average fare was 12 cents per mile. And 
it should be noted, that on long air jour- 
neys, the price of a passenger ticket in- 
cludes meals served while in flight. 


A NEW FAIRCHILD is being developed along 
the lines of the Fairchild 22, the differ- 
ence lying in a more complete stream-lin- 
ing for the attainment of higher speeds. 
Provided with a Warner engine it is ex- 
pected to have a top speed between 135 
and 150 miles per hour. 


THE TULSA MUNICIPAL AIRPORT has shown 
a net operating profit of $5,967 (without 
depreciation) for the fiscal year of 1932- 


this department are invited. 





Contributions to 


Front elevation of the monster Douglas Twin-motored transport plane recently delivered to the 
Transcontinental and Western Air. It has a total power-plant output of 1,400 h.p. and is said to 
have a remarkable performance although the figures have not yet been made public. 


1933. In these times this is a mighty good 
showing. 


WRIGHT ENGINES, according to the Wright 
Aeronautical Corporation, Paterson, N. J., 
are now operating in 43 different coun- 
tries throughout the world. This includes 
both commercial and military service. 


HAVING COMPLETED its order of 60 Boeing 
“247” transport planes for United Air 
Lines, the Boeing Airplane Company, Se- 
attle, Wash., is progressing steadily on 15 
additional planes of the same type for the 
general market. The last of the planes 
on the United Air Lines order left the fac- 
tory less than five months from the time 
that the first of the ficet was delivered. 





An airplane view of the Boeing Airplane Company’s plant at Seattle, Wash., where many planes 
are now under construction, including fifteen new Boeing 247’s. 





COMMANDER RICHARD BYRD has received his 
Curtiss Condor biplane with which he is to 
make further explorations in the Antarc- 
tic regions. The original monoplane em- 
ployed on the first expedition, is now bur- 
ied in the antarctic snows, but if possible 
will be put into service as an auxiliary to 
the Condor. 


AIRLINES FLEW MORE MILES in July, 1933, 
than in any other month of scheduled air 
transportation in the United States, ac- 
cording to reports from the Department 
of Commerce, Aeronautics Branch. Dur- 
ing this month, they flew a total of 4,868,- 
717 miles over the airways of 27 operat- 
ing companies. The total passenger miles 
were 21,417,110 which shows that the av- 
erage number of passengers per mile was 
slightly over two. 


AN AIR SERVICE STATION has been estab- 
lished by the Gulf Refining Company un- 
der the direction of Capt. Al Williams near 
Hicksville, L. I, N. Y. All they have to 
do now is to pull up to the pump and 
answer the question: “How many?” 


TWO CONDORS have been purchased by the 
U. S. Army Air Corps for use of executives. 
They are the same as the Condors in use 
on the airlines except for the seating ar- 
rangements. 


THE BOEING 247-A, equipped with two twin- 
row Wasp engines of 650-horsepower have 
been designed for the use of the executives 
of the United Aircraft & Transport Cor- 
poration. These are essentially the same 
as the 247 model except for an increase 
of 100 horsepower and the substitution of 
eight cabin chairs instead of ten. 


A NEW TWIN-ENGINED MONOPLANE, known as 
the type P2-Y2, has been tested by the 
U. S. Navy Department. This ship, built 
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by the Consolidated Aircraft Corp., Buf- 
falo, N. Y., is provided with bomb racks 
and machine guns. It is built to carry a 
pilot, navigator and two passengers, or 
equivalent. 


DURING THE FIRST 6 MONTHS OF 1933, 669 
airplanes were manufactured in the United 
States of which 306 were for civilian serv- 
ice. This included 215 monoplanes, 84 bi- 
planes and 7 Autogiros. This report, by 
the Department of Commerce, Aeronautics 
Branch, does not include the many ama- 
teur planes built during this period. 


AERONCA PLANES and engines are discussed 
in an interesting manner in the Book- 
let, “The Aeronca” issued by the Aeronau- 
tical Corp., of America. Besides the dis- 
cussion on the Aeronca there is also much 
interesting dope on how to organize fly- 
ing clubs, how to make money by flying 
and other material of interest to the pri- 
vate and professional pilot. 


THE SPARTAN SCHOOL OF AERONAUTICS re- 
ports a marked increase in its student en- 
rolment. 


AN IMPROVED DE-ICER with a new weight 
minimum has been perfected by United Air 
Lines engineers in collaboration with the 
Goodyear Rubber Company. This device 
was tested under icing conditions at an 
elevation of 19,000 feet. A reduction in 
weight from 150 pounds to 45 pounds was 
accomplished by substituting balloon silk 
for rubber edges cemented to the top and 
bottom surfaces of the wings and stabiliz- 
ers. Air, at 10 pounds pressure is then 
pumped through these silk tubes. 


AIRPORT LIGHTING CABLE for underground 
service is described in the booklet, “Armor 
tite Cable,” issued by the Westinghouse 
Electric and Manufacturing Company. A 
very good idea of underground construc- 
tion for airports can be had from this 
booklet. 


IN THE FIRST SIX MONTHS OF 1933, the Waco 
Aircraft Company, Troy, Ohio, has forged 
ahead very rapidly in the number of sales 
made both in the United States and abroad. 
They have been highly successful in the 
export field. 


THE CHINESE GOVERNMENT has decided that 
the national defense of China rests in the 
airplane. Therefore, it is estimated that 
the government will purchase more than 
3,000 military planes during the next three 
years. 


END. 
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(Continued from page 320) 











chalked centerline on the fuselage we 
must put them there. 

A good way is to stretch two lines of 
cord, one about two inches above the 
floor and exactly above the chalked 
centerline on the floor. The second 
line is above the jig and also exactly 
parallel and above the chalked center- 
line on the floor. 

Now, standing either at the front or 
tail of the jig, you can sight along these 
two lines and see if the chalked center 
marks on the cross-tubes are in line 
with these two cords. If not, push it 
over at the top of the jig or where it 
is out of place, hold it there with a 
shim of steel, or so it will stay till a 
diagonal is welded in place. When all 
diagonals and internal bracing are tack 
welded, the fuselage should still be 
square and in line with these two cords. 

Remember, be careful in fitting these 
tubes. After all this trouble you do not 
want it to distort out of shape when 
you start finishing up the welding at 
the joints. This is done after removing 
the fuselage from the jig. 

With the fuselage in an upright posi- 
tion on a couple of saw horses, and the 
joints all welded, you are ready to put 
in the tail-post. In handling, you may 
have brushed off the chalk marks on 
the centers of the cross-tubes and if so, 
remark them. Tie a string or cord to 
the center of the cross-tube, in the top 
truss at station No. 1, run the string 
forward and tie to the center of the 
cross-tube at station No. 7. 

This string should lay on the centers 
of all the cross-tubes in the top truss 
if the fuselage did not distort. A sec- 
ond string is stretched through the 
fuselage from the center of the cross- 
tube at station No. 2 to the center of 
the cross-tube at station No. 7 in the 
lower truss. 

Placing the tail-post is a delicate op- 
eration, you will cut and fit many times 
before welding. The tail-post should be 
held in place with wire so that you can 
go to the front and sight along the 
strings to see if in line with the tail- 
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post. In sighting along these strings 
‘you should see the tail-post not on one 
side or to the other side, but smack in 
the middle of both top and bottom 
trusses. 

Now lay a straight edge across the 
fuselage at the forward end, and have 
some one hold a 2 foot square along- 
side the tail-post, with the square stick- 
ing out to one side, at the top longeron. 
If you stand back, you will be able to 
sight over the square and the straight 
edge to see if the tail-post is square 
with the top longerons. It will then 
be square with the fuselage. 

The fin (vertical) may now be 
welded onto the tail-post. The small 
tubing and fittings for the wings may 
also be put on now. The wing fittings 
are placed so that the wings are in- 
clined at 3° to the top longerons. This 
means 38° angle of incidence when the 
ship 1s flying with the top longerons 
level. 

The fuselage drawing showing the 
top and bottom trusses, has also draw- 
ings of cross-sections of the fuselage at 
stations No. 5, No. 6 and No. 7. This 
shows the size of tubing. 

Stations No. 5 and No. 6 are made 
so that the pilot’s legs can go through 
without too much crowding. Station 
No. 7 has the front of the landing gear 
and the landing gear shock struts fast- 
ened to it. The shock struts come in- 
side of the fuselage and connect to the 
center of the cross-brace at the top 
truss. 

The top wing fittings are built like 
the bottom wing fittings. All are of 
16 gauge cold rolled sheet steel. The 
fittings look like channel irons, that is, 
the sides are bent up to reinforce them. 
All bolts in the wing fittings that pass 
through the spruce spars of the wings, 
are 4” diameter, nickel steel with cas- 
tellated nuts. 

The landing gear fittings on the fuse- 
lage at stations No. 6 and No. 7 will 
be shown in the chassis drawing. The 
stabilizer fittings on the fuselage are 
to be shown in the tail surface control 
drawings. The tail skid is a 4 leaf 
spring, each leaf %” thick and 1” wide, 
with a cast steel shoe bolted to the end. 

END. 
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Berry Brothers Exhibit 
in the Aviation Building 


THE CENTURY OF PROGRESS 


at Chicago— Don’t fail to see this unusual 
display of color 
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OU} a 
HIE 


takes the guesswork 
out of Model Building! 


BELLANCA 








BOEING FIGHTER 


Your Choice of 10 


IDEAL-O-PLANE 


Flying Models 


Heath Parasol Any 2 Kits 
Fokker D-VIII 
Curtiss Sparrow Hawk 60c 
Monocoupe 
Boeing Fighter POSTPAID 
British S. E. 5 West of Denver, 
Sopwith Camel Add 10c Extra 


Fokker TriPlane for Long Distance 
Puss Moth Postage. 
Polish Fighter (No Stamps 

Please) 


These are the famous IDEAL Flying Models that thou- 
fands of builders have proclaimed the best they ever 
built. They fly wonderfully, are easy to construct and 
Kits are complete in every respect. The biggest Model 
Airplane value ever offered. Send for two or more Kits 
t-d see what IDEAL value means! 
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Patented. April 18, 1933 
No. 1904674 


as 


WE DO OUR PART 


BUILD BETTER MODELS 
QUICKER, EASIER WITH THIS 
NEW, SENSATIONAL IMPROVEMENT 


Again IDEAL comes to the assistance of Model Builders with a revolutionary tmprove 
ment in Model Building . . . a new, patented method that eliminates the hard, tedious 
work and enables you to turn out an absolutely true Model in less than a quarter of 
the time, and without breaking your material. 


The “Tru-Bild’” Plan is the simplest, easiest and quickest way to build up the fuselage, 
wings, tail assembly and other parts. You build right on the plan. Thumb-tack the 
forming jigs (which are furnished with each Plan) right on the Plan where indicated, 
place the balsa in the jigs and cement together. When dry, just lift it off! The jigs 
hold it in shape, prevent warping and breaking. It's the easiest thing you ever saw 


. . - builds Models in no time at all . . . with no trouble at all!! 
Now Ready in “Tru-bild” Kits 60; 
EACH 


NORTHRUP GAMMA and BELLANCA POSTE AID 


These Models are really remarkable; the slickest, smoothest jobs you ever saw, every 
stick in perfect alignment. Kits contain all materials and parts for each Model; printed 
balsa sheets, balsa strips, colored Jap tissue, hardwood wheels, aluminum motor plate, 
live rubber, ready to use wire parts, semi-finished carved balsa prop, cement, full-size 
Plan with Instructions, including the Patented “Tru-bild’’ forming jig. 


Two Wonderful 16 in. Flying Models 


Send right away and get one of these remarkable Kits and see how easy and quick you 
can build a perfect Model . . . a better one than you have ever built before. 


IDEAL AEROPLANE & SUPPLY COMPANY, Inc. 


22-26 WEST 19th STREET, NEW YORK 
Pacific Coast Branch: 16 No. 3rd Street, San Jose, Calif. 
Canadian Model Aircraft, 3007 St. Antoine St., Montreal 


DEALERS: This “Tru-bild’”’ method is a sure winner of more sales for you. Write us 
for a money-making proposition on all IDEAL LINES. 
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Airy Chat 


(Continued from page 286) 











very well commissioner, it might be 
well to find out what the tax-paying 
pilots think about it. 
. 2s * 

thw third proof that the Airy Chat 
is read, comes from about forty- 
eleven notebook fans who think that 
it would be a fine idea for the bunch 
to submit pages from their notebooks 
for publication in P. A, And so, being 
agreeable to all such suggestions, we 
will ask you to submit useful and in- 
teresting notes from your files on 
various subjects applying to aviation. 
These can be rules, formulae, recipes, 
methods of calculating, shop-kinks, air- 
plane data—anything you wish. But 
please don’t send your original note- 
books, send only a copy of the page. 
We’d hate to be responsible for such 


valuable collections. 
* * * 


ROOF No. 4, that the Airy Chat 

has regular customers, is a deluge 
of epistles requesting more full page 
photos of airplanes. You see, these 
fans cut out the full page pictures 
and paste them up in their dens, ice- 
wagons, hangars—and everywhere 
else. They will soon be displacing 
the photos of the film actresses that 
have so prominently roosted hitherto, 
in dens, ice-wagons, hangars—and 
everywhere else. Greta Garbo comes 
down and a photo of plane XP-1227-A- 
2M-c takes her place. 

O.K., fellows, your wish will be 
granted. Look for the big picture in 
an early issue—it’il be there. 





NEW ' BROADFIELD 
ZOOM 


SOARING 


“FAMOUS 
FO 
FLIGHTS” 












Built to Fly 75¢ P P. 15e 


Oh Boy!—What a Soarer—What Performance—Throw 
it against the wind and watch it zoom high in the 
air and soar smoothly away. Strongly constructed 
like a contest glider—selected balsa, camberead wing 
—all surfaces smoothly sanded, N.R.A. insignias on 
wings. Satisfaction guaranteed. ready for 
flight or in Kit form. Ask your dealer or order 
direct from factory. 


“LOOM” SOARING 


GLIDER KIT 25c 
Postage 





Here is a Quality Glider Kit that builds the glider 
pictured above. Picture below shows cut to shape 
parts ready for quick and easy assembly Only 
finest grade ‘‘A’’ balsa used. Complete Kit 25¢ at 
dealers or order direct (Postage 10c extra). 
Member M. A. M. Association 
eae | (f = Prices 


BROADFIELD MODEL AEROPLANE C0. 


Yale Street, Hempstead, N. 


POPULAR AVIATION 


| = we’ve had a flock of letters 
concerning the “mystery ship” on 
page 139, September issue. About 97 
per cent hit it right. It is a Standard 
J-1 as we afterwards discovered. This 
old crate has quite a history which we 
will probably retail to our readers 
some of these’ days. 

x * 


* 
O ALL those who have written in 
concerning levitation — greetings. 


These replies have been a most inter- 
esting psychological study, better and 
more varied than we had hoped for. 
At first, it was believed that this sub- 
ject could be handled through the Airy 
Chat, but the replies have been so vol- 
uminous that we intend to make a 
feature story out of these letters—a 
sort of symposium on levitation, as it 
were. Some of the criticisms and 
analyses were quite correct, and some 
of them were way off the track. Some 
of the naughty little boys should go 
back and take MECHANICS I all over 
again next semester. Most of them 
also proved that they had not read the 
article in its entirety. 

There were those who believed that 
we have to push on the earth or the 
air, those who did not understand that 
centrifugal or centripetal force is the 
result of an acceleration, those that— 
oh, why start it here. Wait for the 
big symposium of levity! 

* * &* 
ID you ever read that interesting 
book, “Life Begins at Forty?” 
Well, to make a long story short, the 
author, states that youth is conserva- 
tive in its opinions and that the old- 
sters are really the radicals! This was 
proved to be correct without a doubt 

in this levitation matter. 

It was the band extending from 16 
to 25 years that defended present 
conventional aviation methods from in- 
vasion, while the zone ranging from 
25 to 60 years were the most enthus- 
isastic on a new and radically different 
system. High-school boys and college 
students battled against the project of 
levitation. Several experienced re- 





7 





12” Ornamental Models 








Photograph of thé Hawk P-6-E Model 


AT LA'S T’. A striking, true scale reproduction 
of the famous CURTISS HAWK P-6-E and GEE 
BEE SUPER SPORTSTER at a price that you can 
afford. Each an art piece of rare beauty and 
distinction. 


AMAZINGLY large and most complete CONSTRUC- 
TION KITS to build these beautiful models for 
pleasure or profit are now available at the ee. 
ing SPECIAL PRICES: o— Hawk P-6-E 
Kit, only $2.25 each. Gee Bee S. S. 12” Kit, enty 
$2.40 each. Postage 20c per kit extra. Please remit 
by Money Order or Check. Stamps not accepted. 
Satistaction Guaranteed or Money Refunded 
RUSH 5c for new illustrated descriptive folder 
and prices of 12” and 20” Finished Models, Kits, 
and Drawings. Actual photographs only 10c each. 


VICTOR STANZEL 


Hich Grade Model Aircraft 
SCHULENBURG 








TEXAS 
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search engineers, though not in accord 
with the methods indicated, were quite 
enthusiastic over the idea in its general 
aspects. x * * 


OBERT F. Rose, R. F. D. Box 30, 

Novato, Calif., writes in and tells 
us that he believes that a series of 
articles on “How to Become a Licensed 
Pilot” would be just about the thing. 
But the lines that warm our old heart 
with pride are those in the postscript 
which read: 

P. S. I believe that PoPULAR AVIs- 
TION is the best magazine published in 
the United States—bar none—and [| 
have read everything printed from 
Ballyhoo to the Sunday School Journal. 

Here’s something else for you to 
ponder over. Do you think that such 


a series would go over? 
- * * 


ENJAMIN FRANKLIN, one of my 

favorite heroes, was a most ver- 
satile and ingenious man. He became 
intensely interested in ballooning after 
he witnessed the Montgolfier Brothers’ 
first ascension at Paris in 1783. Fur- 
ther, he had the gift of gracefully 
avoiding prophecies in science, which in 
the language of today, might be called 
“stalling.” 

After the Montgolfier had ascended, 
one of his party asked Franklin the 
question, “Of what use is it?” Then 
the crafty Franklin answered with 
another question, after careful consid- 
eration, “Of what use is a new born 
babe?” 

I offer this as a model stall for 
certain of our own time scientists and 
engineers who are so careful about 
committing themselves and_ risking 
their personal dignity that they fear 
to give an intelligent prediction on 
developments that their own experi- 
ence should make certain. 

* * * 
Av months of fluctuating hope 
and doubt, it rather seems that 
the L.A.A. has a chance of materializ- 
ing in physical form after all. Mem- 
bers keep coming in at an increasing 
pace so that the prospects are very 
bright for the fulfillment of the 
amateur’s dream. 
* * * 
OMMANDER Richard Byrd is to 
make another attack on the South 
pole via airplane. It is quite interesting 
to note that he has adopted a biplane 
as his flagship on this trip in spite of 
the propaganda running to the effect 
that a biplane is an ice accumulator. 
* * * 
A Ccorpine to the dope, only 24 
licenses have been issued for oper- 
ating Autogiros in the United States. 
What’s the matter with the flying 
wind-mills? 
* * * 
ELL, here we are at the end of 
our space, but before signing off, 
I would like to call your attention once 
more to two important things. (1) 
Print your name and address for the 
Barter and Exchange, (2) Watch for 
the full page photo. So long. 
J. B. B. 
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Choice of the U. S. Government 


SELLEY alone comes through over all other com- 
petition, and has been awarded a large contract to 
supply the U. S. Government with Model kits, plans 
and supplies for a period of one year. This is the 
highest tribute paid to any manufacturer in this line, 
and your guarantee for the Best Quality products 
obtainable. 


















Bat 


18” Wingspan 





15” Wingspan 


18” Wingspan 


printed Balsa sheet, 
paper, rubber cement, 


balsa 


BAT SWALLOW 


flight performance. 





Long Distance Flyers. 


critical model builder. 








18” Wing 


Hawk P6-E 
Boeing P-12 
Vought Corsair 
Lockheed Sirius 
NORTHROP GAMMA 
PUSS MOTH 


Each Kit is complete with special turned parts, 


Insignia and everything 
necessary to construct any one of these models. 


18” Wingspan 
These new models are sensational in their 


Flights over 300 feet 
are guaranteed with these 


slow turning Propeller and bright colors, 
these models are the choice of the most 


Like all Selley kits, they are complete with all 


materials, full size plans and complete building 
instractions 
Swallow SEND FOR YOUR KITS Today and remember 


all SELLEY products are guaranteed and may be 
returned if not entirely satisfactory. 


spray, Colored Jap 


SPORTSTER 


large 
large 


snappy 
With their 





of Denver. 
age up to $1.50. 10% 
West of Denver 15%. 
postage. 








ADD 10c postage for each kit, 
On supplies 15c minimum post- 

on amounts 
Any single item 5c 


15c if west 


over. 






















Sportster 


18” Wingspan Fairchild 


facture. Think of it! 


plete with all materials, 
the building of a perfect replica. 











SPECIAL! SIX FLYING MODELS AT COST 


14” Flying Scale 


To familiarize boys with Selley’s superior construction 
sets, we offer six 14 inch models at the cost of manu- 
Here’s your chance to get ac- 
quainted with Selley vajue for a trifle. 


parts and full sized plan for 


each 
Postage 
on 1 or 2 


Aeronea 

Fairchild 

Heath Parasol 
Buh! Bull Pup 
Vervill Air Coach 
Curtiss Navy Racer 


Every kit com- 


25c 















Captain Mollison’s 
The Heart's Content 


Puss Moth 





Northrop Gamma 


Lockheed 
Sirius 
18 ' Wingspan 












Lyin’ 
¥ Aight 





15” Wingspan 




































Boeing P12 


15” Wingspan 


Vought 


Corsair 
15” 
Wingspan 
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Crescent Model Aircraft now offers you the only Savoia-Marchett 
model, made from plans imported from Italy. This model is guar- 
anteed to be a 100% perfect reproduction. 
Complete Kit for 18%" wingspread model 
Kit complete including 2 special finished propellers. 
CRESCENT MODEL AIRCRAFT 


only $ .95 Postpaid 


1805 Benson Avenue Brooklyn, N. Y¥. 





Curtiss Sea Hawk P3A 





- 












24” Span, Weight 134 o7z., Flies 900 Feet 
Set includes 3” celluloid motor, aluminum motor 
plate and drag ring, balloon celluloid wheels with 
silver discs, printed instrument board, fuselage, wing 
and rudder insignia, aluminum pilot’s seat, dope, 
glue, drawing and all materials. Const. Set $2.50 


Curtiss Hawk PGE 

















24” Span, Weight 2% oz., Flies 800 Feet 


The strongest and most perfect model of the P6E 
on the market, has squadron insignia on pants and 
fuselage, metal exhaust pipes, aluminum wheels, 2 
color dopes, all parts printed on balsa, printed in- 
strument board, semi scale, Fibre prop. Const. Set 
CS con cogdvcctesseseeeeset roe oe $2.5 


Curtiss Swift 














24” Span, Weight 1 oz., Flies 675 Feet 
New Model of World’s Fastest Fighter 
Set includes semi-finished wheelpants, glistening 
hollow metal exhaust pipes, strong aluminum wheels, 
two color dopes, glue, wing and rudder insignia, 
U. S. Army lettering, detail drawing, ribs, formers, 
etc., printed on balsa. Const. Set. Postpaid $1.75 


Boeing F4B1 Pursuit 














2014” Span, Weight 1% oz. 
Set includes 3” celluloid motor, aluminum motor- 


plate, celluloid wheels with silver discs, 2 color dopes, 
. Fibs and 
Const, Set, Postpaid 
New 1933 Illustrated Catalogue 10c 
Miniature Aircraft Corporation 


83 LOW TERRACE NEW BRIGHTON, NEW YORK 


formers printed on balsa. 
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Photography 
(Continued from page 296) 











Mr. McKean left for Nantucket Light 
Saturday morning, where the seaplane 
was stationed for this epic flight. In- 
structions for the cameramen in New 
York, who were to receive Mr. Mc- 
Kean, were as follows. A detail of 
cameramen to be stationed at Riverside 
Drive and 96th Street on the New York 
side of the Hudson River, a similar 
detachment of cameramen were also 
directly across the river on the Jersey 
shore. These cameramen were equip- 
ped with guns which fired flares into 
the air and which could light up that 
part of the river to enable the landing 
of the seaplane carrying Mr. McKean 
and the important films. 

The City of New York Police co- 
operated with Paramount News by the 
assignment of a motorcycle escort 
which made it possible to reach Para- 
mount News offices and laboratories on 

3rd Street and Eleventh Avenue, 
through the heavily congested traffic. 
The time set for the arrival of our As- 
signment Editor and the film was 9 
P. M. Every cameraman, who was in- 
structed to fire the flares, waited anx- 
iously for the signal. The plane 
would circle this location three times 
at approximately 9:00 P. M. 

Leaving Nantucket Light in the sea- 
plane which was hired for this purpose, 
Mr. McKean found that the sea was 
very rough because of the furious 
northwesterly wind. The day had been 
very cloudy and a snow storm was 
threatening the success of this urgent 
transfer from ship to plane. The diffi- 
culty of making a landing on a choppy 
ocean seemed to be the main disadvan- 
tage in the project. However, the plane 
was fueled and within a few minutes 
Mr. McKean was comfortably seated 
next to the pilot, cruising at an alti- 
tude of 1500 feet above the sea with 
their destination 400 miles away. 

Everything was going along as they 
had expected. About 4:00 P. M., they 
sighted smoke on the horizon which 
convinced them that the S. S. Leviathan 
was not far away. The plane per- 
formed quite satisfactory, but as they 
neared the steamship, and circled it 
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about three or four times, they could 
see the passengers on deck moving ¢x- 
citingly. 

The fog horn of this floating hotel 
could be heard above the din of the 
engines, and they noticed that the 
steamship was slowing down to enable 
them to land and receive the container 
with the films in it. The engines of 
the plane were throttled down and the 
pilot then remarked to me that the 
sea was very rough and they ought to 
be very thankful if the plane was not 
wrecked under these conditions. 

Suddenly there was a great splash 
and water seemed to envelope the plane 
from everywhere. Immediately follow- 
ing this great splash, as the plane hit 
those mountainous waves, they found 
that they were wet from head to foot 
as if sprayed by a shower. The motors 
of the plane were kept running in order 
to obtain steerage way. 

After signals were received by the 
steamship, a line was fired. After two 
attempts to get this line, another was 
tied to the end which had pieces of 
cork set every few feet. After thirty 
minutes of strenuous effort, the corked 
rope was finally reached. Our corre- 
spondent on the lower deck could 
be seen tying the container to the end 
of this rope. 

No sooner was the container dropped 
overboard than the liner’s fog-horn 
could be heard to signal that it was 
about to continue the trip to New York. 
Mr. McKean and the pilot were out at 
sea, desperately tugging at a corked 
rope to get the white container at the 
end. Suddenly as they were pulling in 
the precious cargo, they felt thet the 
weight of the rope had lessened and 
looking at one another, they knew the 
answer for this. The container had 
loosened itself and they were left alone 
on a rough sea which endangered them 
every moment while they floated on its 
surface. 

Through some miracle, after frantic 
maneuvers, they found the container 
floating on the surface and strapping it 
in place inside the plane, the pilot im- 
mediately had the engines roaring and 
was on his way back to New York. It 
was getting dark now and the horizon 
in the east could barely be seen dis- 
tinctly, but they were flying at a favor- 
able speed according to the opinion of 
the pilot. 

Unfortunately, as they were nearing 
Nantucket Light the engines began to 
sputter, the ship began rocking, the 
motors went dead and the ship was 
headed downward to the unseen surface 
of the inlet near Nantucket Light. 
Taxying to the barge which sold fuel 
to Navy ships and planes, they were 
informed that they could be accommo 
dated with enough “fuel to enable them 
to reach New Haven, Conn., where they 
could get the rest to take them to New 
York. This was given in two five ga’ 
lon cans and upon emptying one into 
the tank, they ascended into the air. 


END. 
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(Continued from page 306) 











P.) is at 29 per cent of the chord, which 
is 7 inches behind the front beam. Now, 
as the beams are 24 inches apart and 
as 7 inches is 29 per cent of 24 inches, 
this means that one of the beams takes 
29 per cent of the load and that the 
other takes balance of 71 per cent. Nat- 
urally, as the load is nearer the front 
beam, it will take the 71 per cent and 
the rear beam takes the 29 per cent. 
Taking the wing load at 250 pounds, 
as given in the August issue, the front 
beam would carry 71 per cent of 250 
pounds, or 177% pounds. The rear 
beam would carry 29 per cent, or 72% 
pounds. 

This may sound complicated, but if 
you will try it you can work it out all 
right. 

For determining the L. A. A. condi- 
tion, we proceed to calculate in the 
same manner. The center of pressure 
is now located at 47 per cent of the 
chord. This puts it at 23% inches be- 
hind the leading edge, or 16 inches to 
the rear of the front beam. As 16 is 
66% per cent of 24, this means that 
the rear beam takes 66% per cent of 
250 pounds, or 166 pounds. The front 
beam takes 33% per cent or 84 pounds. 


It is plain to be seen, that while the 
front beam in normal flight takes most 
of the load, there are times when the 
rear one takes most. As the rear beam 
is usually smaller than the front beam, 
careful thought must be given to its 
design. It is this constant shifting of 
the C. P. that makes it difficult to de- 
sign a satisfactory single-spar wing. 

We now come to our old friend Load 
Factor, or “safety factor,” as it is 
often incorrectly termed. There is 
more confusion about these terms than 
there should be. By Load Factor we 
mean roughly that we design something 
to carry a given number of times the 
normal load on it. 

For instance, if our ship weighed 700 
pounds and we wanted a load factor of 
10, we would design our beams to carry 
a load of 10 times 700, or 7,000 pounds. 
This would NOT be the safety factor, 
because by violent maneuvers we can 
put several times the weight of the ship 
on its wings. With a lightplane this ex- 
tra weight would be around 3 or 4 times 
the net weight carried, therefore our 
true safety factor would only be about 
TWO. 

The minimum load factor for light- 
planes that is allowed by the Depart- 
ment of Commerce is 6.5, when we con- 
sider the H. A. A. condition. As we 
found in this condition, the front beam 
carries a load of 177% pounds and the 
rear one 72% pounds, we multiply these 
by the load factor of 6.5 and find that 
the design load for front spar is 1,154 
pounds. For rear spar, 471 pounds. 

Now, in the L. A. A. condition, the 
load factor only has to be 65 per cent of 
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what it is for H. A. A. As 65 per cent 
is 4.23, we do our multiplying by this 
figure. We found that the front beam 
carries 84 pounds, so multiplying by 
4.23 we get a design load of 355 pounds. 
For rear spar we get 166 x 4.23, or 702 
pounds. 

Finally, for the inverted flight (I. 
F.) condition we must use but 40 per 
cent of the H. A. A. factor, or 40 per 
cent of 6.5, which is 2.6. This gives 
design loads of 461% pounds for front 
spar and 188% for rear. 

While all this is quite simple, it may 
prove confusing at first and the only 
way to become familiar with it is to 
use it. Try it on some of your “dream 
ships.” First, determine the net weight 
to be carried by the wings. Next, find 
out what part of this is carried by the 
struts and what part by the pylon or 
cabane. 

After finding the locations of the 
center of pressure you can determine 
the various loadings on the spars, after 
which you multiply by the different 
load factors. No doubt you will be sur- 
prised at the size of some of the fig- 
ures. For instance, the single spar de- 
sign shown in the August issue shows 
the design load in the strut to be 5148 
pounds, more than 2% tons. 

END. 
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side covers are cemented in place and 
as soon as the cement is dry, both 
wheel pants should be sanded to con- 
form to the correct shape. 

The landing gear struts should be 
cut from solid wood. When cementing 
the struts to the pants it may be ad- 
visable to put a short legth of pin be- 
tween them to prevent them from com- 
ing apart in hard landings. 

The structure of the rudder and 
stabilizer is similar and the entire out- 
lines are made of balsa. The leading 
and trailing edges are sanded to con- 
form to the streamlined shape as il- 
lustrated in the streamline sections. 
The stabilizer must be cut back 
towards the rear a small distance so 
that it will fit around station No. 6. 
It is best to leave the stablizer in one 
piece and cut the rudder post when 
assembling this part into the fuselage. 
Cover the Stabilizer before assem- 
bling. The rudder is fairly thick 
and the lower part which is a contin- 
uation of the fuselage, is carved from 
a small section of solid balsa. 

A finished propeller of 6 inch diam- 
eter should be used or one may be 
carved. The general specifications and 
carving were illustrated in the August 
issue. From 4 to 5 strands of 30-gauge 
x th inch rubber will be required for 
the flying model. The nose-bearing 
is of hand turned wood with a washer 
cemented to the front and the bear- 
ing. in turn fits into the nose of the 
cowl very firmly so that it does not 
turn. END: 
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Fabric for the cells is generally made 
of cotton that is gas proofed by any 
one of several methods. One method 
is to line the cells with gold-beater’s 
skin and varnish, these skins being 
taken from the intestines of cattle and 
are then cemented in place very care- 
fully. The outer surface may be 
given a light rubberized coating. Other 
ships have the cotton chemically 
treated by a new method that gives 
a lower diffusion loss than even the 
gold-beater’s skins. 

Over the outside of the girders is the 
covering that streamlines the hull and 
protects the inner portions from the 
weather. This need not be gas tight 
and is therefore weatherproofed cotton 
fabric, coated with aluminum paint 
which reflects the heat from the sun 
and thus shields the internal gas cells 
from excessive expansions and con- 
tractions due to solar radiations. 

The size of these rigid ships has ap- 
parently no limit. The “Akron,” for 
example, had a total gas capacity of 
6,500,000 cubic feet and a length of 785 
feet. When inflated with helium, it had 
a gross aerostatic lift of 403,000 pounds 
or 201.5 tons. The useful or (net lift) 
is approximately 182,000 pounds.. The 
“Macon” is even larger than this and 
neither of the ships approach the maxi- 
mum possible size or lifting capacity. 

Another type of airship, really be- 
longing to the rigid group, is the -all- 
metal ship of which the ZMC-2 is the 
only example. The envelope is of sheet 
aluminum alloy, the sheets being 
riveted together by a special process 
that makes them gas tight. This outer 
metal skin therefore performs many 
functions for it acts as the gas enve- 
lope, as a streamlining and as struc- 
tural member for resisting the various 
loads. The ZMC-2 is a pressure type 
rigid ship of 200,000 cubic feet capac- 
ity in which the pressure is maintained 
by air ballonets within the hull. 

Special gasoline engines are used for 
the propulsion of airships, different in 
some respects from those used on air- 
planes. Weight is not so much of a 
factor on airships as on airplanes, 
hence airship engines are designed with 
an aim toward fuel economy rather 
than weight saving. They may be 
either air-cooled or liquid-cooled, the 
former being used with the small ships 
while liquid cooling is applied mostly 
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to the large rigid ship. The Akron was 
provided with eight Maybach liquid- 
cooled engines which gave her a top 
speed of 84 m.p.h. and a cruising speed 
of 50 m.p.h., speeds that are very much 
lower than those developed by air- 
planes. She was supplied with enough 
gasoline to travel a range of 10,580 
miles at cruising speed. 

With one exception, that of the Graf 
Zeppelin, gasoline is used as the fuel. 
The fuel used by the Graf Zeppelin is 
Blau gas, a gas having a little greater 
specific gravity than air and which, 
therefore, does not disturb the trim of 
the ship when it is consumed by the 
engines. By the use of this gas as a 
fuel, it is not necessary to carry water 
ballast and again, the weight of the 
gas does not materially place any load 
on the structure, at least not in the 
same sense as the loads imposed by 
gasoline and similar liquid fuels. 

The Blau gas drains by gravity from 
the separate fuel gas cells to the en- 
gine because it is heavier than air, and 
this slight excess of weight over the 
weight of the air just about compen- 
sates for the hydrogen gas loss by 
diffusion and leakage. 


END. 
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Rio de Janerio. She was so enthused 
over it that she decided to make the 
hazardous flight over the Andes to 
Chile, and later she made the seven- 
hour continuous journey from Aero- 
quipo, Peru, to Lima. Again, in the 
West Indies, when she wanted to visit 
the Virgin Islands and didn’t have time 
to wait for the regular boat service, 
she chartered a plane for the trip. 

But not satisfied for these amazing 
experiences for a new air-traveler, Mrs. 
Keyes induced her magazine to send 
her on a trip to the Near East where 
again she took to the skyways. 

She flew from Damascus to Bagdad 
on the French line, but as there were 
no regular passenger lines in Persia at 
that time (1931), she flew from Bag- 
dad to Teheran and Istfahan, as far 
south as Shiraz and back in German 
freight planes! These may have been 
efficient but were far from comfortable, 
as the only room available for passen- 
gers was a small space far back in the 
fuselage behind the freight. 

One entered the plane through a trap 
door in the roof and the only ventila- 
tion and light came from two tiny win- 
dows on either side. This space was 
supposed to accommodate only three 
passengers, but on one five-hour stage 
of the journey, Mrs. Keyes and her son 
shared this tiny cabin with a man and 
his wife and two children! 

Although flying is fairly common, 
even in this land of the Arabian Nights, 
it is still something like a miracle to be 
able to cover a distance in eight hours 
that would have taken two weeks by 
motor caravan. And it takes a staunch 
ship to weather the sudden sand-storms 
of the desert and to climb over 19,000 
feet to clear the mountain ranges that 
encircle the central plains. 

“T should like to do all of my travel- 
ing by air,” Mrs. Keyes said. “It gives 
a writer an entirely new viewpoint— 
the world suddenly becomes a much 
smaller place. Then it is such a prac- 
tical way to travel, too, you can go so 
quickly from place to place that you 
need very little baggage. 

“T should like to fly as Will Rodgers 
does on his assignments, so that I might 
feel that I was a real influence in en- 
couraging other women to fly.” 

ok * os 


HE Women’s International Associa- 

tion of Aeronautics gave a reception 
in their headquarters at the Savoy- 
Plaza, New York, on July 27, for their 
organizer and founder-president, Mrs. 
Ulysses Grant McQueen of Beverly 
Hills, ‘California. 

Mrs. McQueen, who has long been 
active in aviation circles, attended the 
annual meeting of the W. N. A. A., 
which was a part of the National Coun- 
cil of Women’s convention in Chicago 
eerly in July, then went on to New 
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York where she attended several in- 
teresting aviation events. 

She flew with Annette Gipson, wh« 
led the big aerial formation of seventy 
five planes from Roosevelt Field t 
Montreal to attend the Fifth Annua 
Canadian Air Pageant. Frank Hawks, 
Clyde Pangborn, Francis Marsalis, 
Amy Johnson and many other famous 
flyers were in the American formation 
that attended the meet. 

While in New York, Mrs. McQueen, 
who was appointed the first aerial 
policewoman in 1929, organized an in- 
ternational force of air policewomen, 
whose chief purpose is to assist women 
flyers whenever and wherever neces- 
sary. A representative of the organ- 
ization will be appointed in various 
sections of the country and it will be 
their duty to furnish weather reports, 
assist flyers in mapping routes and to 
go to the assistance of any woman 
flyer in distress. 

There are thirty-two countries rep- 
resented in this new organization and 
Amy Johnson was appointed the head 
of the force. 

a ~ * 

Jeannette Lemke, Bay City, Mich., 
won the race for women pilots at the 
40 & 8 All-State Air meet, Flint, Michi- 
gan, in August. Miss Margaret Hor- 
ton of Flint took second place. 

* * * 

Mae Haizlip, America’s premier 
woman racing pilot, demonstrated her 
skill once again by taking first place 
at the International Air Races in Chi- 
cago on September 2. Mrs. Haizlip’s 
average speed for the fifty mile course 
was 191.11 miles per hour, which was 
some 23 m.p.h. faster than she flew in 
the Aerol Trophy race in the National 
races in July. 

Florence Klingensmith, who finished 
second in the woman’s race on Sunday, 
and entered the chief speed event on 
Labor Day, was killed when the fabric 
on one wing of her Gee Bee racer gave 
way while she was traveling at an 
estimated speed of 220 miles an hour. 

As the only woman entered in the 
event, she had completed three-quarters 
of the 100 mile course in fourth place 
and had been leading four of the ablest 
men pilots of the country. Mrs. Kling- 
ensmith, although a pilot of wide ex- 
perience, had never before competed in 
an important speed event in which she 
flew a high powered ship and she was 
flying a beautiful race when the tragic 
crash occurred. 

Other well known women pilots who 
attended the races were Gene La Rene, 
Marty Bowman, Henriette Lantz and 
Ruth Kitchell Wakeman. 

Amy Johnson, who was visiting the 
Century of Progress, was an interested 
spectator the opening day, but was un- 
able to remain for the other days as 
she had to hurry back to New York, 
where among other things she was 
scheduled to fly a T.W.A. transport 
ship from New York to Los Angeles. 


END. 
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Inspectors 
(Continued from page 804) 











had bought the chutes he was using 
only a few days before and didn’t know 
anything about them with the result 
that he split the exhibition chute wide 
open the instant his weight hit the 
shroud lines. He cracked the Irving 
and rode it to safety. Then the fire- 
works started! 

Mr. Inspector came out on to that 
field like a small tornado. He told that 
jumper in no uncertain terms that had 
he known those chutes were in the con- 
dition they had proved themselves to 
be he would have never thought of let- 
ting him go up, and that to guard 
against anything like it happening 
again he could either take his choice of 
having the pilot of the ship grounded, 
or signing an affidavit to the effect that 
he would never again make a premedi- 
tated parachute jump in the United 
States. 

Of course, the jumper signed. He 
didn’t want the pilot of the ship 
grounded because he had all of his 
money tied up in it. So the jumper 
signed—and the next day headed for 
Canada where he spent a profitable 
summer. 

A few days after the incident I met 
the inspector and because I’m naturally 
a crusty kind of a mug, I asked him 
about the deal. He had but one reply. 

“You — — parachute jumpers have 
no business in aviation today; you’re 
a thing of the past. Furthermore, I’ve 
known — — (naming my friend) for 
years and he’s no good—and anytime I 
get a chance to put any of you out of 
business I’m going to do it. That means 
that you had better watch your step.” 

Deep down in my heart I agreed with 
him that parachute jumpers have no 
business in the aviation of today, but I 
was making as much at jumping chutes 
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as I could have made at day labor so 
I kept on. “ 

But there is a whole lot more to an 
inspector’s job than merely making bad 
boy pilots hunt holes or inspecting re- 
built crates that have been cracked up. 
When a ship comes hurtling to the 
ground and bursts into flame, leaving 
only a blackened mass of twisted steel 
tubing and motor and a few charred 
bodies, it’s up to the investigating in- 
spector to find out the cause. He us- 
ually does. 

I used to know a pilot who was one 
of the worst boozers that I ever saw. 
He was worse than most of the old 
time barnstormers, some of whom used 
to drink almost all of the time. One 
of the reasons why this particular pilot 
hit the bottle so hard was because he 
had cracked up a few months before 
by hitting the top of a tree after his 
motor conked out. That crash broke 
his leg and his nerve. Yet, because he 
loved the game, he bought another ship 
and went back to flying and boozing. 

One day, this pilot went up drunk— 
and after putting on the wildest exhibi- 
tion of stunt flying that I ever saw, he 
went into the ground from about twelve 
hundred feet with throttle wide open. 

The inspector for that district ar- 
rived the next day, made the usual in- 
vestigation, and as usual, said nothing. 
But the next day, back at the home 
field, he asked some of the boys a few 
questions.—and found out exactly noth- 
ing. Nobody wanted to blacken the 
name of a dead man, even if he had 
sort of given us a bad name in the eyes 
of the local public. Finally he caught 
me alone and in a casual manner asked: 

“Tex, had * * * been doing any 
drinking before he went up the other 
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day? After all, I just about know what 
happened and I know that he hit the 
booze pretty regular.” 

“Inspector, * * * was a pretty good 
friend of mine. What am I supposed 
to do?” I asked by way of reply. 

He turned away without answering. 
He knew only too well that the dead 
pilot had been drunk—so well that he 
didn’t even trouble to talk to the doc- 
tor after talking to the boys. He knew 
that a sober man would have at least 
closed the throttle and cut the switches. 

END. 
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Yale Street, Hempstead, N. Y. 











high clas Training 








LINCOLN Graduates | 


Get the Best Jobs! 






= __- 


Properly trained mechanics SSS] 
and pilots are the ones who get : 
the big pay jobs. That’s why Lincoln graduates are win- 
ning success as shown by the letter below. ’ 
This world’s best known school is famous for turning 
out better trained pilots and mechanics. 


Our Government 


Licensed Instructors know how to train YOU for the big 
Morris Cooper, an- pay jobs in aviation. 


other Lincoln graduate 
who proves that Lin- 


coln training means ernment Approved School, internationally known. 
Training that leads to quick advance- 
posi. ment including blind flying, cross country, acrobatics, 


success in aviation. 
He writes: “I imme- 
diately secured 


celled equipment. 


Come to LINCOLN and be more sure of success. Gov- 


Unex- 


a 
tion with the Council master mechanics, airplane and engine course. 


Bluffs, Iowa, airways. 
Later I was fortunate 


Big opportunities in both Central and South America 


in securing a position 4. well as in U. S. Aviation courses taught in either 


with the Chicago Trib- 
une delivering their pa- 


information. 
success to he high 
class training received 


in your school.”’ 239C Aircraft Bldg. 


English or Spanish. 


Act now! Write for complete 


LINCOLN AIRPLANE & FLYING SCHOOL 


Lincoln, Nebraska 











+ a eee oe 

















338 


POPULAR AVIATION 


November, 1933 








All Weather Flying 


(Continued from page 290) 





Climb 


(Continued from page 310) 








Testing Racers 
(Continued from page 292) 














and sharp, he tunes from 344 k. ec. 
(Fresno) to 332 k. c., the frequency on 
which Oakland broadcasts and flies the 
beam for Oakland. 

As he approaches, he understands 
that stratus clouds overlie Oakland air- 
port, but that he will have a visibility 
of 10 miles and a thousand-foot ceiling 
once he gets below them. So it is safe 
for him to approach the field and eome 
through the clouds. 

Following the beam and approaching 
the field are, perhaps, the most delicate 
operations of all his navigational prob- 
lems. Embryo pilots are taught the 
rudiments of these procedures before 
they go onto an airline. Carefully fol- 
lowing the beam he finally locates the 
“cone of silence,” which is directly over 
the beam transmitting station. Know- 
ing his relationship to the field and also 
with the assistance of the field manager 
at his remote microphone and the two- 
way radio communication, he is guided 
to the proper position for descent 
through the clouds. 














16 Inch Instructo-Craft Kit 


The second of a series of scale models of U. S. air, 
marine and submarine Fighters being manufactured 
by the Westlake Model Co This new Instructo- 
Craft Kit illustrated is completely machined and 
painted ready to assemble, and combines three major 
industrial trades. die casting, wood working and 
metal stampings. The 9 cylinder motor, machine 
guns, propeller, landing gear and wing stri are 
all die cast. Motor cowling and ventilator are 
polished aluminum stampings. Fuselage and wings 
are kiln dried pine. Rubber tired wheels. 


Instructo-Craft Kit in Army colors........$2.25 P.P. 
Completely assembled in Army colors......$3.25 P.P. 


Westlake Model Co. Erie, Pa. 


If your dealer cannot heatend you—order direct 


_— 





OLUMBIA TECH 


NOW OFFERS ITS RESIDENT COURSES 
FOR HOME-STUDY 
No Educational Requirements te Enroll. 
Recognized for 23 Year 
Equipment and Texts Furnished without Charge 
Courses Completed in One Year or Le 
Free Employment Service—Also Local Classes. 
COLUMBIA TECHNIC — SCHOOLS 
Box PA1133 1319 ° Wash., D. C. 
Without cost or obligation » send me in- 
formation on course checked below: 
(CJ Airplane Design [7] Aircraft Drafting 
() Aerodynamics (CO Airplane Mechanic 
(] Stress Analysis 0) Aircraft Engines 
() Diesel Engines () Aviation Ground Course 
(J Aerial Navigation Co Aircraft Blueprint Reading 








PEEL 600096006000 ss0tescseucseers 


Occupation ...... 
This School Does Not Employ Salesmen or Representatives 


loaded only with 15 pounds per horse- 
power will climb faster than another 
ship loaded with 20 pounds to every 
horsepower because in the former case, 
there will be a greater excess of power. 
Fast military pursuit ships, which must 
have a very rapid rate of climb in order 
to out-maneuver enemy planes, have a 
very low power loading. 

But we must not confuse “steepness” 
of climb with “rapidity” of climb. A 
ship can ascend along a steep slanting 
path and yet not have the climbing rate 
of another ship that can only ascend 
along a flatter path. A steep climb, 
rather than a rapid climb is required 
of commercial planes that must clear 
obstacles quickly when taking off from 
a small field. 

Steep climb calls for a low wing 
loading, or a small weight per square 
foot of wing surface in addition to a 
good power reserve. This is contrary 
to the case of the fast climbing mili- 
tary machine which has both a high 
power loading and a high wing loading. 

As a rule, the steepest climb is had 
at a horizontal speed that is somewhat 
less than the optimum speed at which 
the best rate of climb is had. The angle 
of attack for the steep climb will be 
greater than that for the most rapid 
climb, which of course means a lower 
forward speed. The steep climb is 
assisted by the use of wing slots and 


“ 


flaps, or most any other factor that 
will improve the lift coefficient of the 
wing although the excess power is less 
than for the best rate of climb. 


There is an oe formula for 
the best rate of climb which is based 
upon the top and stalling speeds. This 
is as follows: 
3est climbing speed (m.p.h.) =C—S 
plus —— 

Where S=stalling speed. M=Top 
speed. C—Best climbing rate. This 
agrees very well with the previous ex- 
amples given in the graph where this 
particular ship has a stalling speed of 
30 m.p.h. and a top speed of 120 m.p.h. 
Thus: 

9 9 
30 plus =o 


ng speed 


Best climbi 
30 plus 30—60 m.p.h. 


(Cc clude d on page 845) 


were made to the right. In this air- 
plane the main wing truss was incom- 
plete. The auxiliary wing truss had 
depended upon a fitting around the cen- 
ter of the continuous rear spar in the 
upper wing to take unevenly distributed 
wing loads. A careful inspection showed 
that the spar had crushed at this point 
and the bolt holes had elongated. 

As a temporary expedient, an eighth 
inch thick piece of sheet steel was 
driven between the fitting and the spar 
to take up the play. This corrected 
the trouble temporarily, but after a few 
hours’ flying it again appeared due to 
further crushing of the spar. 

The incomplete wing trussing, men- 
tioned above, explains a difficulty ex 
perienced when running the 3 km. speed 
trials. The airplane was clocked at 
255 m.p.h. with the direct drive engine 
Up to 240 m.p.h. no trouble was ex 
perienced, but above this speed a ten 
dency to turn to the left and difficulty 
in removing the airplane from a left 
bank was observed. A right bank at 
full throttle gave very little trouble. 

The direct drive engine was removed 
and the 3.2 geared engine installed. Th: 
air-speed indicator showed about eight 
miles per hour more speed with this 
engine. There was a very strong ten 
dency to roll to the left. The airplane 
was then rigged very right wing heavy 
in order to correct this tendency at 
full throttle, but it is doubtful if it 
could -be handled in a race. 

The course was flown in practice for 
a few laps at 240 m.p.h., then the 
throttle was gradually opened until 
wide. A team mate on the ground was 
instructed to watch until I rocked my 
wings and then to time the next lap 
as it would be the only one at full 
throttle. 

Coming down the home stretch, I 
rocked the stick laterally but the roll- 
ing motion of the airplane was so 
slight that I was afraid my ground 
observer would not be able to notice it. 
The 10 mile course in 1931 was an ir- 
regular pentagon. The first two pylons 
were executed successfully but at the 
third, where the angle was sharper, 
the left wing would not come up and I 
was unable to recover from the bank 
until after overturning. Rolled in to a 








Guaranteed facts about Viking’s Super-Quality Kits 


Viki ki it mild BIG AUTHENTIC scale models 
y LY. Th ong e the result of ref “43 


ar esign- 
ALL KITS inclade 





sts, and “GOOD MATERIALS 


Foe ae ae 








24” HAWK PGE, $1.25, 25” BOEING 247, $1.50, postage 10c 
Detailed and authentic, designed from 
OFFICIAL BOEING 


postage 10c 
Olive green and crange with 
black trimming, a very strik- 
ing model of this Army ship 
VIKING AIRCRAFT CO., Dept. 2-K, Hamilton, Ohio. 


a Boeing that is 





PLANS. Here is 
EASILY BUILT yet flyer, wt. 2 oz., has moveable 
looks very life like. 


alaminam wheels, 4” tabe cement, colored tissue, turned cowl- 
ings, complete insignia, extra rabber, dope, balsa, etc. Every 
kit coutains 3 sheets full size patterns, plans and instractions, 





24” Fokker D VII, $1.15, ptg. 10 
A handsome model of this Ger- 
man battle plane. A sensational 
controls. 

DEALERS, DISTRIBUTORS, write for big, profit making discounts 














-, 
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steep right bank to get back on the 
course and had difficulty getting out 
of the right. 

Banked to the left of No. 4 pylon. 
The bank increased even with controls 


reversed and it was necessary to throt- 





tle to regain control of the airplane. 
Obviously the geared engine could not 
be used in the Thompson Trophy Race. 
Not because of any torque difficulties 
but because wing warping at high 
speeds induced the aileron reversal. 
This condition became critical at about 
260 m.p.h. 
In order to check the peed of the 
airpla tl geare ersus-direct- 
drive-engine,” an attempt was made to 
ly the } ! On the first run 
the airplar idually rolled to the 
left until out of control. Throttled and 
tried again. | tin entered the 
( rst the right wing down about 
0 \ it 1} e airplane 
as lev« at the 2 k. mark the left 
n¢ I me U a aepre S- 
I 
I tl t and landec nable to 
ma run a he 3km. 
eed ¢ I ild } e been possi- 
h and 
50 I ng R. P 
M é R. P. M. 
and it the 1 1 level 
c 2. 00, } we the 
curve I h hig ¢ 
| pow EVER, the TI pson Trophy 
Race duled for the next 
day and fi eviously made indi- 
1 tl it 1 ct drive « I could 
d, t 1g} pily, on 
he ¢ I ‘ nes wt hanged 
! mor? f race 
pe to rig the airplane. 
The diffi ty experienced in test 
| i he race i licated 
loosening up and 
at the wing arping tendencies were 
rapid rst The airplane 
fina ged very right-wing- 
to f tate getting out of left 
anks and entered in the race. It was 
1 n il e seventh lap due to 
I it on ia 
Had we been able to u the cooler 
nning geared engine; had the wing 
Y ( ( } center 
y iba on Py o the 
nes couldn’t warp: had we known as 
th then as we know now, none of 
difficult yuld have arisen; but 
at i exp enc The main difficul- 
n tl } ne were 
1. Engine overheating. 
2. Wing irping. 
U. S. AIR CORPS 
Y 
- B I a 
: Bes 





ris t Nothing 
FLYING INTELLIGENCE RUREAT 
401 J. ¥. Rives Bldg Los Angeles, California 
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3. Poor vision (a. when flying, b. 
when landing). F 


oe 


Insufficient gasoline capacity. 
- Poor takeoff characteristics. 

6. Excessive longitudinal stability. 

7. It was too slow. 

8. Poor cockpit ventilation. 

In the 1932 400 Racer these inherent 
defect were corrected as follows: 

1. A longer sharper nose was put 
The engine was adjusted 
to throw more oil and the oil tank was 


or 


on cowling. 


air cooled. 

2. Wing trussing was redesigned and 
made complete. 

3. The pilot was raised 10 inches so 
he could see over the upper wing. A 
slide door was arranged in cockpit 
covering so pilot could stick his head 
and shoulders out and see ahead when 
landing. 

1. To increase gas capacity, the fuse- 
lage was fattened out near the ¢. g. 
without decreasing fineness ratio or 
streamlining. 

5. A controllable pitch propeller 
greatly improved take-off character- 
istics. 

6. The c. g. was moved aft to correct 
the excessive longitudinal stability. 

7. A retractable landing gear was 
designed and incorporated to increase 
speed. 

8. The cockpit ventilation intake 
holes were put exactly on the center 
line of the leading edge. 


It seemell that we had corrected all 
faults in the original design and the 
first test flight of the redesigned air- 
plane tended to prove our belief cor- 
rect until time came to land. Then a 
new problem arose. The landing gear, 
in ground tests, dropped all the way 
out and then was spread and locked 
into place. 

In actual flight, the air loads and 
the rotation of the slip stream spread 
the gear before it had dropped out, 
locked it in an intermediate position 
and it was necessary to make the first 
landing on the bottom of the fuselage 
without landing gear. This was cor- 
rected by means of a rubber shock cord 
which held the wheels together until 
the telescoping struts were fully ex- 
tended. 

In later flights, it was found that 
the tail fluttered badly when gliding 
in slowly for a landing. The exact 
reason for this has not, as yet, been de- 
termined, but an effort is now being 
made to correct it through the use of 
larger rear fillet between the lower 
wing and the fuselage. It may or 
may not work. 

There is no work as intensely inter- 
esting as testing and improving high 
speed airplanes. Not even air racing. 
But I have yet to hear of the first case 
of anyone engaged in this work dying 
of old age. 

END. 





NEW BROADFIELD GLIDERS 












“FAMOUS FOR 
FLIGHTS” 


18” Wing 


25c¢ 


BOYS! Its great fun flying these 
® high performance sailplanes 

loop the loop, etc Made of finest Balsa 
Wood-cambered Wings, easy to assemble, 
wing etc Held in body by slots Wings 
brightly imprinted with insignias 


DEALERS 


QUICK SELLING ASSORTMENT 





2 doz. No. 54 Glider retail 10¢ 
1 doz. No. 64 Glider retail 15¢ 
% doz. No. 65 Glider ..Fetail 25¢ 


No. 1 ASSORTMENT COST POSTPAID 
$3.40—YOUR PROFIT $2.25 






AT DEALERS 

OR DIRECT 

1 N 54 10¢ 
N 64 15¢ 
Ni 65 25e 

Sent for 50c 
P. P. 10c¢ 


REMEMBER—Today’s Glidér Customers are Tomorrow’s Model Builders 
Cash In With Broadfield’s Quality Gliders —and Be Assured Satisfaction 
Member M. A. 


Broadfield Model Aeroplane Co. 


Yale St., Hempstead L.1., N. Y. 
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Sorertinn ae a TO Y One - Inch Adves- 
rec . ates: | Y ise .N 
$3.00 per inser- B E R S D I R E # R ine 9 7 ane 
jon. 
AIRPLANES FOR SALE PROPELLERS MODEL AIRPLANES 
(Ready-Built) 








SPORTPLANES 


Storms mono less motor $75, Corbin Ace, 
Sport Biplane, Inland Sport mono., 3-pl. open OX5 
mono $195; OX5 biplane $195; Aircooled cylinders 
and pistons to build your own motor $6.25 ea.; 
55 h.p. 6-in-line aircooled motor $40; 2 cyl. Law- 
rence aeromotor $25; 90 h. p. Vee-8 aircooled $100; 
used iy complete ‘$25; airplane cable 2c; control 
cable 3c; ball bearing steel pullies 10c. 


ALLISON AIRPLANE CO. 
LAWRENCE, KANSAS 


LORENZEN PROPELLERS 
Used by Race Winners 


in both American and International Air Races at 
Chicago. 


FIRST, SECOND, and THIRD 
n the lightplane classes usé ed Loren- 
Why not get the mo out f 





r of 
your plane with the right propeller? “send 3c 
stamp for circular 


Lorenzen Propeller Co, 
Dept. PA. Niles, Mich. 














ORBEN— 


—C 
“BABY-ACE” 
—AND— BEN. 
“JUNIOR - ACE” 
One and Two Place Sport 


ee a F... m, —_- Gre 
‘actory-Bu s or Com- 
plete Fly-Away. Con. “PLANES 
Send Dime for New Illus- 

trated Folder 


CORBEN SPORT PLANE CO. 
Dept. A Madison Airport Madison, Wis. 


SPECIAL SALE ON FIFTY 


PROPELLERS 
All Sizes, $2.00 to $14.00 
Propeller hubs $4.95 to $5.95 complete 
Henderson Aviation engines $79.95 
Send dime for latest list 
SENSENICH, BROS. 


Dept. P.A. Lititz, Pa. 














One Air-Camper with Ford “A” motor 
in good condition. Just recovered. 


A complete silver job. Instruments, 
airspeed, level, temp., altimeter, and 
tachometer. $225. 


Paul Gilmore 
R. No. 3, Pipestone, Minn. 


TROYER PROPELLERS 
FOR 


Heath B4, Henderson, Ford A, Anzani, and 
Salmson motors Special propellers can be 
furnished to suit your requirements. Satisfac- 
tion guaranteed or money refunded on all 
propellers 


Kermit R. Troyer 


75 Mt. Vernon, Grand Rapids, Mich. 











AIRPLANE SUPPLIES 














FOR SALE 
BUHL FLYING BULL PUP 


Szekely powered, This job is perfect from prop to tail 
skid and never cracked or abused. Always hangared 
Licensed to June 1934. Full air wheels. collector ring, 
and all instruments including air speed. Paint and fabric 
like new. Needs no repairs of any kind Operates eco- 
nomically and is ideal for time building. Cash only. No 


trades. 
H. C. Mac Brair, Mgr. 
Tri-States Airport Montgomery, N. Y. 










p engine $15, single cyl 
ne for midget car 
and hubs for 
I Four cyl 
eels, chains, spro 
Motorcycle 
Photo 10c. Bluer 
$4 Water temp. ga 
I 1 tubing lightpla ! ay 
gear and S pampe a vlying il bl 
Circular 


Twin cyl. me 
crete engine 














ir 
STORMS ‘AVIATION. ‘co. 
88 Chariotte St. Asheville, N.C. 








INSTRUCTION 

















AIRPLANE PARTS 








Zenith O-20000 Foot 
Altimeter 


$2.25 


Marvin Northrop Aeroplane Co. 
Minneapolis, Minn. 


PILOTS LICENSE EXAMINATIONS 
MADE E-Z 

Booklet of 300 typical exam questions with correct 
answers, includes 1932 changes in Rules and Reg- 
ulations, Aerodynamics, Engines, Ignition, Navi- 
gation and Meteorology. Covers all grades Pilots 
and Mechanics written exams. Send one dollar 
today. Booklet of Safety Flying Rules. 115 
Don’ts, with reasons on twenty primary flight 
ae. Price 50c 

E-Z AVIATION + ey 

Box 6-P, Rosedale, N. 

















Salmson AD9, 45 H.P. engines......ccseses $200.00 
Aeromarine Klemm AD9 motor... $450.00 
Pontoon Glider, complete.. 
Monocoupe Velie engine.... » 
Ireland Amphibion, no engine... $400.00 


NORTHROP AEROPLANE CoO. 
Minneapolis, Minn. 











For Complete Information on the 


FREE FLYING TRAINING 


given by the Army Air Corps, send for | our book- 
let “FLYING WITH JHE ARMY.” Flying Cadets 
are paid a salary while learning. and get one ye 






irs solo fly ying Book et tell 
ply Prepar ed by a Veteran 
rice 10c postpaid. 

Federal Equipment Co. 

Deer Park, Ohio 


of training wi th 250 





Dept. 11 














AVIATION 


WOULD-BE-AVIATORS wishing to become 
Apprentices at me Airline or Airport to 
work for their Mechanics License—Write, en- 
closing stamp for details, to 


MECHANICS-UNIVERSAL AVIATION SERVICE 
Hotel Detroiter Dept B. Detroit, Mich. 











SPECIAL BARGAIN SALE 


Rathel 50 H.P. in line, air cooled motor, metal 
prop, alum. cowl, in A-1 condition....... - $125.00 
Driggs-Henderson motor, deep case. prop, 10 hrs tim ne 
Irwin Metro motor just overhauled, complete with prop, 260.00 
Cox. 30 h.p., 2-evl. opposed air cooled motor with prop, $25.00 
Propellers: Ford A and T, 6’ laminated hardwood, 
metal tipped $10; px. ay 415" metal tipped, $8.50; 
H. D., Indian, 4° $4.00; Small four bladed props 
for Ice Boats $3.00 up. ‘Many other items for sale 
Send Dime for Lists 


60,00 








RETZ AERO SHOP FARMLAND, IND. 


LIGHT PLANE OWNERS 
LICENSE YOUR SHIP 


We will make stress analysis and do all other 
engineering to enable you to fly a_ licensed 
plane Very low prices Write today giving 
complete data about your ship. 


VIKING AIRCRAFT CO. 


Engineering Dept., Hamilton, Ohio 








pos paid. 


C 
wi ‘th RIBI 
balsa or 


eelloph 1e 








celluloi 


1428 Atlantic 


A beautiful READY TO FLY 20” oat span 
COMMANDER $2 


—aenplese R 
REAL PL: 

sE D | INGS. 
wheel 





iY 


MONEY BACK if “yot t 
AMERICA MODEL AIRPLANE MANUFACTURING C0. 
Ave., Brooklyn, N. Y¥. 


n_ every det t time 
YE A FU SEI LAGE "CABIN 
hock absorb landing F, 









‘ teed 
1 are “not entirely 











P. O. Box 





BxXNID!) 
160 


FINISHED SOLID 
SCALE MODEL 


Price $1.40 P.E 
CRISTIEBATLAS 
the World’s F 
Morg:z antown, W. Va. 








Wingspan 
12” 





BUILT TO ORDER MODELS 


ANY MODEL AT 
FLYING MODELS 
Pric 





Ne Li 
HAROLD B. “ELLIS 


1 Harold St., 


FOLLOWING PRICES 
| SOLID MODELS 

e Wingspan Price 

, $ .50 

10c Packing tage 
STICK MODELS 

1 50 P.P 

20” 75 P.P 


Lakewood, R. I. 








|HUB 


.or M.O.Send 3estp. for list _ 
MODEL AIRPLANE & SUPPLY Co. 
4765 Grook Av., Bronx, N.Y. 





24’’ Curtiss Al2 Attack 


I 

so 120 
ly imped 

n belss i POST 
ivrings com: Md PATD 


(Dept. P) 





|HUB ° 





Remit by Ck « 1.0 
: MODEL AIRPLANE és SUPPLY co. 


4765 Brook 








24” Boeing P12E 
flying. ‘ : 95 
wee tt a POST 
Com- fj PAID 


Av., Bronx, N. Y. (Dept. P) 








stamp for 


ALL 


Built to order. Clev 


DEALERS: 
display purpose 


Frank T. Roberts 


P. O. Box 294 


list 


MODELS 


extra att 


eland’s a specialty. Send 


ention given models for 


Jamesburg, N. J. 








16” Cabin 


sabin 


99" 


All Mode! 
anteed to 
charge 2 


20” it 0.G. 
30” Soaring “Sailpla 
19” “Bullet”? Twin I 


+ oa GULL READY BUILT MODELS!!! 


Commerciz 
Commer 


‘tor 








of built 1 
fly. Pack 
West « 


SEA GULL MODEL AERO CO. 
87-10 Rockaway Blvd., 





t 1000 $1.45 
al, 1500 . Ai ht 2.25 
1000 ft. flights 95 

e”’ flies 3 mir 1.95 
-usher, flies 3 min 1.95 
ip construction and guar- 
ing, Postage and crating 
f Mississippi River 35c. 


Rockaway Beach, L. I1., N. ¥. 











STAR * FLYERS 


ee 


15” Aeronca C-2 
True Scale Models—Guaranteed to Fly 
STAR MODEL AERO SHOP, 10a Pear! St. Newark, N.J. 


a 
rete 


15” Fokker DVIi 
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STAR x 


FLYERS 








Savoia- 


6” Solid 


| 25c 
| Aircraft & 


1970 Ryder St 
Brooklyn, N.Y 


Marchetti 


Complete | Kit 
postpaid. 


Marine Mode! Co 


r 








aS = 25 
EACH - 
_" 
c 
on . my 
15” Bellanca Skyrocket 15” Puss Moth 
Every Kit Complete—Guaranteed to Fly 
STAR MODEL AERO SHOP, 10a Peari St. jeowarts, N.J. 
“ee . EACH = 
, a! ; 
ig Pius Se y : 
Pestg J 
15” Mon Ip 15” Waco—Model C 


Perfect Scale Models—Guaranteed to Fly 
j STAR MODEL AERO SHOP 


10a Pearl St. Newark, 


N.J. 














Ready Made 


Scale Models of Solid Balsa 






































AIRWAY MINIATURE 
LOOK LOOK 


MODELS AND KITS 
LOOK LOOK 












South Newport 


’ Plan f he at ve Model 
AIRWAY MODEL SUPPLY PRODUCTS : 
Mich. 


Detroit, 


The New Boemg Transport No. 247 22’ Wing Span Kit $1.50 Postpaid 


Enter the International Contest of the new 3-mile- 
minute Trar Th sponsored by 
the Boeing ed Air Li ne 
1e first ited Air Li 
ttle. So order 








AIRWAY MINIATURE 





MODELS — KITS 
kK 







BOEING 247 TRANSPORT 


A_ 23 Inch Model That Really Flies! 
Rubber Fully Enclosed in Fuselage! 
No Pulleys!—Free Props! 


Wheeling 








advanced constr ate 
p. t —_ ides ¢ Ore 
size plan IT 
NEEDED. TO COMPL ETE MODEL! ! $1.25. 


Midwest Model Airplanes & Supplies 





















50th and Miami Sts. Omaha, Nebr. 
esvogad 20 van E LANS 
0c ACH— 
a WP 12P Mor 1ocoupe 
A D 22” High 
nd P) an ree 3 views 
Mystery . Be. Ens 
ance iro, Jr. High 
nsal I . Fokker D8 
am a DEALERS WRITE FOR PRICES. 
MODEL AVIATOR PRODUCTS 
3335 Eastwood Ave. Chicago, Ulinois 


















15 in. Flying Model Kits 25c 
Postage 5c e 
_ Fokker 


xtra 
D VIII, Spad 
Pac. Hi \ , 






pen anca Sky - 





MODELCRAFT 


Los 


FIRST 
Angeles, Calif. 


































12” FLYING MODEL KITS 
ONLY 20c EACH 


























1. Navy Racer 4. Gee Bee Sportster 
2. Fairchild ‘‘24” 5. Curtiss Hawk 
3. Polish Fighter 6. British S. E. 8S, 
Add 10¢ for Canadian orders 
Complete in E 
Add 05 to cover « no ‘St amps 
Sparton Model Airplane Co. 
Dept. 5A, 1244 So. Karlov Ave., Chicago, Illinois 
15” oe een, cut just assemble 
U. 8. 
NEW sae 
8 Fly J B ng Pu 
t 2 rt nocoupe 110", 
Hawk 
ONLY ge 5e ea. 
Send orde no amps. 
Super Model Aircraft Co. 
Dept. B., 13S. 58th Ave., Cicero, Tl. 














BOYS! 


THE PHANTOM! 


hrough the air a beauti- 





i po ae cont 
Exhibited at go World's 


SWALLOW MODEL AIRCRAFT, 2000 u. tewiset Ave. cricego, tt 











$1.35 apt. Haw Gamma wing 
$1.50 geome pee 
$1.00 : LW. I t ring we 
$1.25 $I. 
it.$1. 
oye Kit. .$1 
= Kit 8 
D 1 . $ ) Kit 8 
| vane Bros. 520 E. 4th St Momence, III. : rg agg ry he or Po age . 
AIRWAY MODEL SUPPLY PRODUCTS 
MODEL KITS AND PLANS 133 South Newport Detroit, Mich. 
of SREPARE FOR WINTER raves 
SPORT ACE nths of careful work and experi 
hee 
| ] le 
| 0c 1 t ] Fre nia 
nt with « d eaflet land ‘ . 
nd t ver of dope. This ge to 
BLACK HAWK MODEL co 
Niel anes cLUB el Calif 621 Hollace St Pittsburgh, Pa. 
1¢€ ns berkeley, a . 
FACTORY BLUE PRINTS 
4 for building either the 
= ar aso “CORBEN BABY ACE” 
rr Famous American “CORBEN- "10 NIOR ACE” 
orint 24” o 
BE $5.00 PER SET 
- 1.00 PE CORBEN SPORT PLANE CO. 
Actual phot lel AIRCRAFT Dept. B, Madison Airport, Madison, Wis. 
et ore " 4911 Cornelia Chicago | 
L 
iss A GOLD antten: OF SOLIDS 4 
c 4 CURT Complete kits for irtiss Hawk P-6-E—7% 
- W.S. Savoia Ma chet, 8” W.S. The se kits 
' 4 7 SWIFT J are fully complete, cement, full plan, two 
. hey Pride + Army. colored dopes, etc. Others are Lockheed Vega, 
ais t. Com- Albatross, Fokker D VII, Waco, Nieuport 17- 
ae > I ze B.P Cl, Hell Diver, and Spad. 20c ea., Post Paid, 
$2.00 | y bet- any three for 50c P. P. 
_ oe R — SUPPLY CO 
R HAVERHILL MODEL AIRPLAN L 
| Actua photo of model sain 285 N. Broadway, Haverhill, Mass. 
24” “U.S. NAVY” CORSAIR 
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AIRCRAFT 
4911 Cornelia, Chicago 
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Remit Ck 


HUB 


476 Brook Ave., 


» for price list 


MODEL "AIRPLANE. 3 "BuPPLY co. 
Bronx, N.Y. 


(Dept. P 


) 


BUILD A FLEET OF 6” 
SOLID SCALE MODELS 











Spad, Gee-Bee Fokker D-7 

Lockheed = German Alba- a. 
tross, Bella Airbus, Ford 

Trimotor, Curtiss Hawk P6-E POSTPAID 


DEALERS: These Kits sell profitably for 10c each. Send for details. 


UNIVERSAL MODEL AIRPLANES, Inc. 
4016 a Church Ave. Brooklyn, New York 














MODEL AIRPLANE PARTS 








| 


l4 1 Cornelia 


th 
k sIRCRA ep- 
AIRCRAFT 
Chicago 








P. O. Box 31 





FULL SIZE PLANS 
with instructions of 75 
DIFFERENT Flying Models. 


Not One Sold by Others 
Send 3c stamps for list 


A. L. JONES 


West Brighton, N. Y. 








AMATEUR PLANE Ag 


WHY NOT THE PARTS 
CAN'T Do. You RSE 

Our Rates are exceptionally reas —— e We spe- 
cialize on the following: Welded steel fuselages, 
Welded Aluminum Tanks, Steel and Dural Fittings 
Drawings Prepared Stress Analyses Made 
All work is Guaranteed pass Department of 
Commerce requirements 


Aircraft Service 
2024-26 S. Wabash Ave. 


to 





Chicago 
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Advertise in this 

Directory. Rates: 

$3.00 per inser- 
tion. 


BUYER’S DIRECTORY 


One-Inch Adver- 
tisements. No 
more — no less. 











Electrical Bargains 


Special bargains in Alternating and Direct 
Current Generators. Also some used. \, 
Horse Repulsion Induction Alternating Motors 
$12.75. Write for quotation on the machine 


you n 


Electrical Surplus Co. 
Dept. 44, 1885 Milwaukee Ave., Chicago 


eo & 2 ee Ff 


Balsa 18” lengths | Clear Cement, 2 oz. $ .10 





1/16 x1 $ .05 Rubber, '% flat 36 ft -10 
1/16 x1 gs) es ee. see 

S| Wheels 1” pr. .05; 1% .07 
1/8 x1 -05) Banana Oil, 2 oz., .08; 
1/32 x 2 10} t “45 
1/16 x2 -10| Insignia Sht. 12 pr. .09 
1/8 x2 .101 Add 10c post 


Send 3c Pe Pn for price list and FR EE offer. 
LENNON MODEL AERO CLUB 
15 Lennon St., Dept. P, Providence, R. I. 


MISCELLANEOUS 

















A Real 14 h.p. Gasoline Engine 


in miniature, for MODEL AIRPLANES and 
boats. % in. Bore % in. Stroke—weight 1 
lb.—3200 R.P.M. GET CATALOGUE, REAL 
BOATS, MOTORS—FITTINGS, ETC.—only 
20c (coin) LOUIS P. LOUTREL, 
96 McDonough St., Brooklyn, N. Y. 


Real Model Airplane Supply Bargains 
1/32x2x18 7 for 10c 1/16x1/16x18..30 for 5c 
1/16x2x18 6 for 10c 1/8 x1/8 x18..20 for 5c 
2 oz. dope all colors 15c 3/32x3/32x18..21 for 5c 
14” All Balsa R.O.G. 50c Cannot be duplicated 
anywhere Scale and flying plans t many to 
mention here Write for free price list Special 
discounts to dealers and clubs 
Marlboro Airplane Model & Supply Co. 

68 Washington St. Marlboro, Mass. 








Work your way into 


AVIATION 


Send $1.00 for Application Blank, List of Airmail 
Operators, Air Lines, Factories and Airports, where 
hundreds are now employed. 


Aviation Service Co. 
3433 Mohawk St., Lincoln, Nebr. 

















Sky Flyer Featherweight 
Compressed al Motors 


3 Cyl. K. D $1.50 
4 Cyl. EB. D....... 1.75 
3 Cyl. Finished case ae 

4 Cyl. Finished.. 4.50 
24” or 30” K. D. Tank 3.75 
Finished Tank . 5.95 


Catalog and plan 10¢ 
MODEL AVIATOR PRODUCTS 
3335 Eastwood, Chicago, Il. 











The Midget Transmission 
This new GE a dev ice Bains ible ; the 
¢ C rn > of 








circular o 


Dealers 
MODEL AIRPLANE MOTORS 
2322 Stuart Street Berkeley, California 


LATEST NOVELTY CLOCK 
I 


ideal gift for graduations 
bridge prizes, etc. 


Wal a BAUDIS ARTCRAFT 
349 EAST 92nd ST., NEW YORK,NY 

















Free Wings-Exploding Bombs-Parachutes 
Photo and Details for Stamp 

Low overhead lets me put Lata balsa, MRL 

rubber, Superfine, stamped ribs and formers, 

etc., in 18-20 inch models for only $1.00 post- 

paid. No faked photos or exaggerated claims. 
R.N. Rioux 

Model Airplane Specialties 

Box 354, Highland Park, Ill. 








60c BALSA WOOD 60c 


Special Assortment No. 2 





Especially elected for experienced builders r 

fine model work 12 differ mand i J 

32 x 1/64 1/2x1 Uniform ‘18” length 200 
ex vood 






I No 60c Postpaid 

end 5c for ‘complete catalogue. 
SWIFT AIR MODEL SUPPLIES 

363 Brittain Road Akron, Ohio 


ons BUILD A FRONT DRIVE! 


> lhe deta a Real Baby Front 
igh s\ Wheel Orive Auto as this o prin 
ve, of nile to y I ' red by 
ma 1 arts as 

» now, @ best of all a ma- 

y che shop is not a necessity r 

4 1 fast Send 









ail 


Edw.A.Borntraeger, 3450 N.Marshfield Ave., 
Chicago, Wi 














FOR MODEL AIRPLANES 
6 Cyl. Air Cooled Radial—30” Prop. 2250 R.P.M 
2 Cyl. Opposed—28” Prop. 2100 R.P.M. 
1 Cyl. Two Cycle—20” Prop. 2800 R.P.M. 
Midget Ignition Coils—3%, oz. Weight 
Illustrated Literature—One Dime 
SPRINGFIELD MODEL WORKS 
722 E. Madison Ave. Springfield, Ohio 

















60c BALSA WOOD 60c 


Special Assortment No. 1 








$1.00: beh EAN sine guemhy Moeprin 


BUG MIDGET AUTO CO. _ Kearney, Nebr. 

















MODEL AIRPLANE SUPPLIES 








rtment for all general model build 
Ss n package, 130 pieces 1/16” Sq. t 
length no odds and end 
N 1 60c Postpaid 
Send 5c for complete catalogue. 
SWIFT AIR MODEL SUPPLIES 
363 Brittain Road Akron, Ohio 
PATENTS 








Dopes for Airplane Models 


Eight one ounce jars of red, white, blue, 
black, yellow, kahki, grey and thinner; high 
quality dopes in neat box for $2.00 cash with 
order. 


AIR TRANSPORT 
GARDEN CITY, N. Y. 









UNPATENTED IDEAS 
67 -N I :) as @) BD) 


I tell you how and help you make the 
sale. Free particulars. (Copyrighted) 


WRITE W. T. GREENE 
927 Barrister Bldg. Washington, D. C. 








Marvellous New Engineering 
System for Medes Alvoratt 
it po I to con r 1 
ne = tc FIV] POI 
i vex Gre bo st 
ition. 10c coin pasted on 





R. FERGUSON 
Model Aircraft Engineer 
Dept. A, 2121 Wellington St., Montreal, Canada 

















18” BALSA ba BALSA WHEEL PANTS 
1/16x1/16..80 for for 12” 3 4” 1” Wheels pr 8c 
1/16x1/8 ..65 for ‘s for 134” 1 ” Wheels pr. 10 
1/16x3/16..55 for .05 ALUM. THRU ST BEARINGS 
1/16x1/4 » 25 for .05 Small or large . 3c each 
1/8 x1/8 ..50 for .05 Prop Blocks No order sone 


1 than 50c Add 
1a” “BALSA SHEETS %X1_ x8, 6, 5c non 
‘ee 10 for .10 42% 34x6, 12, 5€ Disc. to Deal- 
YY” 10 for .10 “4%1%4x10, 3, Sc ers & Clubs 
3/9808...... 9 for .10 AMERICAN MODEL 
B/8 B..ces 9 for .10 AIRPLANE MFG. CO. 


Brooklyn, N. Y. 








**75,000 Dollars Award” 


enema al ideas prepared to submit to the 
Aeronautical Patent and Design Board of 
the U. S Government for $75,000 award 
Drawings and description prepared for $10.00 
per sheet of drawings. 


Gerald C. Hennesy 
3724 30th St. N. E., Washington, D. C. 











THE MODERN ASH TRAY 


ABSOLUTELY BRAND NEW Pratt & Whit- 


ney Wasp Master Rod Bearing These can 
very easily be converted into an ash tray, Ink 
Well, Jewel Box or other Novelty 25c each 


plus 10c postage 


Rising Sun Aircraft School 
Bet. “G” and “H” on Luzerne, Phila., Pa. 











ADJUSTO 
BALSA 
STRIPPER 
Slice your own strips 
with an ADJUSTO. 
Safer to use, easier to 
adjust. Base 5” long. 
Price 50c postpaid. No stamps. Dealers write. 
HETHERINGTON MFG. CO. Dept. PI. 
4526 Corliss St. Los Angeles, Calif. 

















PATENTS—TRADE-MARKS 
Terms reasonable. Personal attention. 
Send model or drawing for FREE advice. 
Book “HOW TOGET YOUR PATENT ” sent on request 
L. F. RANDOLPH 
REGISTERED PATENT LAWYER 
372 Victor Bldg. WASHINGTON, D. C. 








“NEW DEAL” 


for 


LIGHTPLANE BUILDER 
and OWNER 


ite Today 
For man " Bargain Circular 


Sportsman Airplane & Supply Co. 





319 West Boundary Hobart, Oklahoma 











—_ an 
Cyvwoge0 Ope, 





win 
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¢ BARTER AND EXCHANGE ¢ 


Good Opportunities for Our Swappers 


The publishers reserve the right to reject any or all notices that are not in accord with the policy of this magazine. 
Only trades or “swaps” will be permitted. For cash deals, buying or selling, refer to our Buyer’s Directory. Readers 
are urged to use caution in arranging trades and references should be mutually exchanged. 











a fine cornet, violin, large Kodak and a 20 k.w. LIGHTPLANE FUSELAGE WANTED, a Taylor 

















AIRPLANES D.C. Generator.—Prentice Bros., Park Rapids, Cub or Corben preferred. What do you desire? 
— estees Minn Emil Bryson, Box 313, South Hill, Va. 
GHT i V . ving - anita henna — 
liti Will HEATH LIGHTPLANE WANTED. Will trade LIGHTPLANE WINGS, an outboard engine, an 
é plane a Harley-Davidson “74” motorcycle for this OX5 engine, a Henderson engine, rifles, chem- 
i “ ‘iden. ship Will deliver motorcycle anyw here within ical formulae, plans, shortwave converter, radio 
‘ y (2 00 miles of Alpena, Mich.—William E. Witter, parts, jig-saw, Mirrorscope projector, 6-volt 
broke D> nh por toons ; 820 Chisholm St., Alpena, Mich. ‘fan. What have you?—Orville Kinsley, 802 
M I ar and — — 16th St., Niagara Falls, N. Y 
H : ind. LIGHTPLANE WANTED, Corben Junior Ace 
de or Aeronca, with or without motor. Will trade AUTOMOBILES 
; ~* e a Johnson 32 4-cyl. outboard motor with a 16- 
; we ft., 5-passenger mahogany runabout boat, all in MIDGET CAR PARTS wanted, wheels, axles, 
th a A-1 condition Will furnish a photo of same and other parts. I will trade relics, guns and 
: - on request. If plane is in good condition, will cash.—Jack Owens, Calhoun, Ky. 
: add cash L. E. Townsend, .819 Rose St., La- — 
‘ 2 . a Crosse, Wi OLDSMOBILE RACER in good shape, all new 





: : tires, underslung, motor has 4,000 miles on it 
‘ ( } W rade . rr * “yr ara] 
ied NI D. Trout LIGHTPLANE PARTS — SUPPLIES Will trade for any kind of sportplane.—Bill 


Mahar, Hettinger, N. Dak. (0) 





LIGHTPLANE WHEELS WANTED, 18 x or 




























































ak ie - aaaiee c 4 lightplane wheels, tires and tubes in g 1930 CHEVROLET COUPE, 6-cyl., to tradé for 
GH i : . motor ad mater _ What do you want Alfred Gard- a Curtiss Junior, Buhl Pup or any licensed air- 
h ner, 740 W. Main St., Conneaut, Ohio plane with a Szekely engine or other engine of 
cost EET TS rem about that horsepower. Willing to pay a little 
ewee-in FLY ING st rT = have 7 ” Piccigecricel flying cash difference out of a steady income Edw 
tar- , Size 44, that is too large for me. Used H. Johnson, 64 Grand St., Springfield, Mass. (X) 
uamboo only six tim I want a Corben Junior Ace 
ge CAMERAS — OPTICAL GOODS. 
- ’ Y > FILM DEVELOPING OUTFIT, complete with 
a t-wheel A CHARGE of one cent per ae ee Seren, See Wee 
, Ms i word will now be made for Will trade it for boxing and wrestling books 
ss ‘i and magazines.—Jack Quelle, 1123 Franklin St., 
; all advertisements entered in Burlington, Iowa. 
h only the Barter and Exchange HIGH-POWER FIELD GLASSES WANTED. 
‘ Will I have an electric r-saw odel planes ns 
? . ave a ri ig-saw, model pls » pla 
| condl- columns. Please enclose re- as tail, aes Gade” Wek Ok eae 
mittance on this basis when |  \2"t?—Wayne Evans, 1030 East A St., Salina, 
Kansas, 
verhaul submitting copy. — - —— — 
nder, EASTMAN HAWKEYE CAMERA to exchange 
M y y . for seven &-in. replica models. Must show good 
POPIL LAR AV IATION workmanship Louis Forstner, 4640 N. 13th 
ensed, > St., Philadelphia, Pa. 
is i 608 S. Dearborn St., : 
ent “2.2 ENGINES AND ACCESSORIES 
hiy Chicago, II. 
UO ‘ GASOLINE BICYCLB ENGINE, 1 or 2-cyl., 
Dry, in running order and suitable for small auto 
‘ , a ; es ° : ’ Will trade a 30-in. model of Curtiss Hawk P6E 
kit complete, or what have you?—Box 25, Hope- = ¢, , Hell-Diver.—Howard Roberts, Rt. 1, Box 
. M mts —— si 419, Fresno, Calif. (0) 
io H M S-M PARACHUTE WANTED, exhibition type. What 7 a = - 
General do you want Dixon MeGinnis, 8733 St. John LIGHTPLANE ENGINES WANTED. Szekely, 
Ave., Kansas City, Mi iri Heath, Church, Erwin, Cleone, Model A Ford 
< 10 or other lightplane motor Also need small 
l. PROPELLER WANTED for a Rover or Velie Wheels, tires, tubes, turnbuckles, etc. Will trade 
. engine So Stremhere Ci te wi ta wane other airplane parts or will pay spot cash. What 
. ; i ee ge isgtege «onan ‘ wh lo yo ant?—Kamm Aircraft Company, 819 
Ohio. and a set of new rs for a Pietenpol wing 2 2 # wan | “ pany, 1: 
I have one pair airplane onewheels 20x 4 Fifteenth St.,, Oshkosh, Wis. 
OLN ‘ PIPT. A ntified with tires and tubes; one new Pioneer compass, ad - eS aot 
H 17 cost $75 one set of Clark Y ribs for Corben LIGHTPLANE ENGINES WANTED Also 
Baby Ace; one new tachometer cable for Pio- equipment and parts Will trade almost any- 
‘ neer tach., ete John R. Bell, R. F. D. 2, Belle thing Furey-Diehl, 255 Maple Way, Sharon, Pa. 
} This Vernon, Pa. (0) os : gt RSE 
: talled ‘ ——— HEATH-HENDERSON WANTED, or B-4 with 
ty " AR r MICRT. AGE a prop. What do you want’?-—-Frank Baumstark, 
, aul. BARLING | FUSELAGE, low-wing type, un- Gien Ullin, N. Dak. No. 313. 
r : covered Complete tail surfaces, covered; cowl = — _— 
nes y «ing. controle and other parts, Slightly cracke®- CONTINENTAL A-40 WANTED, a Ssekely 36, 
aie “ae cai Sail eidianed Will oie eithe rst or similar motor, complete with propeller. State 
aut pa _ : oe ta oe gall Resin cae a price, condition and approximate number of 
es de rote ge ee ae aaa aol hours used What do you need?—William 
her sen, Western Airmotive Service, 1427 52nd Hol I kine - N.C 
= Sacramento, Calif. (0) olmes, Lewisburg, N. C. 
A. 7 — ; er ie CARBURETOR WANTED, (NA-R3 or NA-S3) 
rae WHEELS, practically new 24x4 drop-center Stromberg for Szekely 30 h.p. engine I also 
P wae : wire wheels, complete with tires, tube stream- need a Marshall-Fahlin propeller for this enrine 
POW! JOB WANTED, | ng con- iners and bushings for either l-in. or 1 s~in. Will pay cash or trade Irwin Meteor-motor with 
H etenpol axk Will trade for one pair of 18x 3 wheels, prop and Heath parts. Also need tachometer, 
M Harley- tires and tubes in same condition ; I also want temp. gauge and other instruments.—Stanley 
| t iter, a deep case for Henderson engine William Lamar, Hagerstown, Ind. 
ther Holmes, Lewisburg, N. C. 
W D Bike Shop, a enantio - ——<<<<<<<<<«<<=- MOTORCYCLE ENGINE WANTED, 2-cyl., 
M > i G CLARK Y. RIBS. I have 26 of these ribs built Harley twin preferred. Must be in good run- 
for a Church mid-wing lightplane. Will trade ning condition. I will trade a complete short- 
RONCA WANT ] hip in flying them for home ‘wood-working machines A wave set, easily worth $75, with Zenith elimin- 
t et 1% small planer or jointer is wanted-—Charles ator and battery.—Joe Molitor, Gaylord, Minn. 
} dump Hunter, 189 E. Main St., Salineville, Ohio. —— - 
I tire — J-6-9 WRIGHT AIRCRAFT ENGINE, 300 h.p., 
I I D Covi 4 ' AIR-CAMPER FUSELAGE, 43-place, spruce, with standard steel propeller in “like new’’ con- 
seats, motor mount, rudder and elevators. Will dition. Only 154 hours use. I want a late 
HTPLAY? OR SOARTD GLIDER swap for models, supplies or what have you? model ain-cooled airplane. Must be licensed 
NTED \ } , 110-volt —Charles Hascup, 116 Essex St., Hackensack, Frank Hoffman, 240 West Utica St., Buff 
irive plant fe it s 4 have New Jersey. New York. 
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HEATH-HENDERSON CONVERSION, com- 
plete, only 27 hours. The damaged Heath “as 
is” or rebuilt by A. & E. mechanic. Any part 
of fuselage, empennage, tires, ete. Will consider 
an outboard engine.—O. R. Aslakson, Sheyenne, 
North Dakota. 

NEW KINNER ENGINE (K-5), 100 h.p., front 
exhaust. Engine in original factory crates. 
Will trade for a 2-place light licensed aircraft 
Aeronca or Alexander Fly-About preferred 
Tom Rocklin, 37 Naval Ave., Buffalo, N. Y. 





AIRCOOLED “FOUR” ENGINE, 50 h.p., suit- 
able for Pietenpol Air-Camper, Corben Baby 
Ace. 1-place cabin monoplane incomplete. Want 
a good car, Plymouth coupe preferred. Describe 
fully. Lawrence Allison, 928 Louisiz 
Lawrence, Kas. 





HEATH ENGINE WANTED. I have a Mead 
primary glider in fair flying condition; pair of 
26x 4 wheels, tires and tubes; Iver Johnson 0.22 
cal. revolver; Dyke's “Aircraft Engine Instruc- 
tor” and Page’s Modern Aircraft.—Goodwin 
Carlson, Garvin, Minn. 





MOTOR-BIKE ENGINE WANTED, or the 
equipment necessary for converting an ordinary) 
bicycle into a motor-bike. What do you want? 
—Arnold Miller, 275 Maple Ave., Hamburg 
New York. 
MOTOR WANTED, 1 to 3 h.p., preferably 
l-cyl. motorcycle engine What do you want 
in trade?—Roland Hoover, Princeton, II! 





BRITISH PURSUIT PLANE ENGINE, 7-cyl 
radial air-cooled engine, Dual magneto, Du 
exhaust valves. Complete except carburetor 
In excellent condition, weight 320 Ibs. Will 
take $85 cash, a small quick-change gear lath« 
small pre-war water-cooled aviation engine or 
an ancient car, older than 1908.—Watt, 77 W 
Milton, Hazel Park, Mich. 


MISCELLANEOUS 


WANTED—Collie dog or rifle. Have aviatior 
Magazines, gas engine, $12 Irish Mail, Fist 
Poles, Phonograph, Kriss-Kross, Books, Mag 
zines, Bugle, Ice Skates. Describe what 
have and we'll dicker.—Edward Ogawa, I " 
Hot Springs, Idaho. 








NEW 6-VOLT STORAGE BATTERY, 0.22 re- 
volver, Stromberg carburetor, for M« 
crankcase and timing gears for Indian 
Will trade for Indian Twin magneto, 
tor, battery or generator Let me kn 
you have and what you want.—George Gadren, 
416 Viola St., Camden, N. J. 











ht 


INSTRUCTION in muscle building, correct 
thinking, money-making plans, success rules 
and curing ailments will be exchanged for 
lichtplanes, equipment or anything of value 
Alan R. Upton, P. O. Box 63, Warm Springs, 
California. 

HARD WORK anywhere in the U. S. A. will 
be exchanged for a flying or mechanic’s course 
by a youth of 19 Frank A. Williams, Per 
ing Ave., So. Hadley Falls, Mass. 














AUTOMATIC, 0.25 H. & R., 0.38 Iver Johnson 
Hammerless revolver, punching bag, violin, 
models, and other things. Am interested in 
photography, aviation, chemistry, model build 
ing or the like. What have you?—Ralph Le 
501 E. Illinois St., Bellingham, Wash. 





AVIATION COURSE WANTED. What do 3 
want?—Luis Gautier, Box 801, Mayaguez 
Puerto Rico. 





GOLD MINE, worth $400,000, filled in by ec- 
centric owner before death. Should be 
located from the air, will exchange one-third ir 
terest for help in locating lost shaft and assist- 
ance in operating said mine.—Dr. Phillips de 
Hesse, 2544 East 79 St., Chicago, III. 











CARTOONS. TI will draw pen, and ink car- 
toons, original or copies for Aviation Magazine 
I will draw for any magazine, free of charge 
Robert J. Allen, 33 Taylor St., Pontiac, Mich. 


SAILBOAT, 8-ft. sailing dingy, fast and able, 
complete equipment, new this season. Also two 
big airplane scrapbooks and 20 assorted airplane 
and mechanical magazines of late dates fl 
trade all of these items for a midget 
can be shipped to me.—R. Arbib, 115 Lafayette 
Place, Woodmere, L. IL, N. Y. 





NORTHROP PRIMARY GLIDER, identified 
Will trade for a Harley-Davidson motorcycle, 
1929 or 1930 model, a lightplane or what have 
you?—Edmund Faria, Box 99, Green End Ave., 
Newport, R. IL 





POPULAR AVIATION 


MECHANIC, both licenseg, graduate A. C. 
T. S. in eng., experienced as an instructor in 
shop; wish work in shop or overhauling; sober, 
reliable and can furnish excellent references.— 
Walter W. Vall 352 Maryland Ave., Chi- 
cago, Ill 








MODELS AND SUPPLIES 





CLEVELAND MODEL PLANS WANTED I 





want C. D del plans of the Polish Fighter, 
Albatros, H ’ te., al pies of 
English Fli Val Wer 4806 


Milentz Ave 


MODEL AIRCRAFT of : 





1 What do you 











want? What have you S. Aircraft 
Supply, Deer Park Ave a? a x 
MODEI SUPPLIES WANTED I 
have many fine to trade, too numerous 
to mention here ed Petrovich, 2 Clinton 
FINISHED MODEL, Cee-Dee Laird § er-Solu- 
tion. Wi trade for a set of Ed. Borntraeger 

front drive midget car plan H 1 Hemer, 









































MOTORCYCLE WANTED ‘ I n but 
wi “01 | ‘ Vill trade a g 1 runn 
OX5 engi for the motorcycle rt Weller 
Gar 4 W. 63rd St Chi I 
MOTORCYCLI WANTED. Ha 2-place 
Mead K $ ft. long Al a 
%-ft. Hart W t prop, copper tipped; 
Richtofen’s Red Fokker in The 
t | I Ha 192 
or ater, 1 x nin ndition Reno 
Benner. i6 NV r St Philadel phi Pa. 
MOTORCYCI WANTED, in good 
I have trade VI ou 
1 %! I Aml H 
BICYCLI LEMOTOR W 
ech i } e type r j . 
A K I I D ( 
~™ HARLEY H. for 
P r ¢ h \ in 
1 oO 1 ty j 7 ‘ 
K.D : samen Vv Senet P 
L @ engi for 
wl } V.Y 1522 O S 
p 
MOTOR( I WANTED A Har ) 
19 M j G | di R d 
x tr I Wi nr H St 
L: 
MUSICAL INSTRUMENTS 
BANJO ( 
with case r head, for a star 
f x S Ss } 
I d, T 
NEW SPA I GUITAR. I 
for gt r to |} if M 
perf H. | Ir., I ‘ 
I , Ww M 
BEAUTIFUL CONN CORNET, Violin and large 
Kodak Wi trade one or all for H r 
He n I r e or lightplane.—Prentic« 
Br Minr 
RADIO APPARATUS 
WIRELESS TRANSMITTER watt output, 
enumeiteke 1 ty rking order Wi le for 
a 1 i nditi pref I } 
BI A z W New 
Y ( D 
O Have Spart 
Phi ; 3 W 
or € l Nort 








STAMP COLLECTIONS 














LARGE STAMP COLLECTION whict ntains 
over 1,20 tamps mounted in a modern bum 

latest ¥ be exchanged for : 

ru.s enue, posta et J 

n J I , Lake Forest, I 
STAMP COLLECTION of u nd mint stamps, 
valued abo. : Iso a ‘ t b Will 
be ex i ed 0.2 rifle 
What I wi ) Fourth 





STAMP COLLECTION f 
or two Liberty nickels 
St., Dickson, P 
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CLASSIFIED 


USED AIRPLANES $85 and up. Catalog 10c. 
Federal Equipment, Deerpark, Ohio 




















PATENT Your Invention—‘“Little Idea May 
Have Big Commercial Possibilities." Send for 
free book w to Obtain a Pat id 
Record Invention Blank. Prompt rvice. 
Highe references. } ‘ Je- 
ferred payment E Vi J 
Evans & Co., 790-L Victor ile W - 
ton, BD. C 


BIG MONEY Applying Gold Initials on Automo- 
biles Easiest thin today No ¢ erience 
needed. Free Samples. “RALCO,” 1084 Wash- 
ington, Boston, Mass. 











MOTION PICTURE Bargain r $2.25 
odd ree $1.50 I ain list Film 
Service, 37 Broad, Albany, N. 
PATENTS—Small idea may have rge com- 
mercial p ibilities. Write imn t for 
information on how d ord 
Invention forn are in 
patent matters. Cla » A. O' E 
Adams Building, Washington, D. ¢ 





AIR CORPS 


j 




















ing, radio, me i 
for appointment 20c Aer¢ I I 
Taunton, Ma 
. 
Ship-Shape 
(Continued from pas 1Z) 

engine and should receive as much care. 

To begin with, always kee r clean. 
Dirt on the fabric, or oil and ga aked 
fabric, wrecks the dope finish, and 
causes it to crack and _ deteriorate 
rapidly. If it can be helped, don’t wipe 
the oil or dirt off with gasoline, for 


gas will dull the finish and damage 
both fabric and dope. 


All inspection plates should be tight 


and sleeves or covers of some sort pro- 
vided for opening’s around the ta k d, 
wire holes and openings etc. to prevent 
dust and dirt entering the interior and 
spoiling the fabric. 

Oil all movable connections, joints 
etc. to prevent wear from on, 
particularly landing gear and control 
connections, and wash down with gas 
frequently to keep the grease or oil 
from collecting dirt and forming an 


abrasive mixture that will wear out 
joints and connections in short time 

Grease the axles frequently and all 
control connections. W ipe all control 


cables with graphite grease to prevent 








rust. Use graphite grease for the pul- 
leys, and use plenty so the pulleys will 
have no tendency to stick or bind. 


Don’t forget the hinges on the ailerons 
and tail surfaces. Use hard grease or 
a small amount of heavy oil, and see 
that they work freely. 

You might try going over your ship 
about every two weeks or so to see that 
everything is oiled correctly, and to 
check up on the fittings connections, 
etc. Complete absence of friction is 
essential for proper operation to pre- 
vent both wear or possible failure. 
With parts designed almost to the limit 
of strength there can be little wear 
before failure results. 

Take care of any rips, holes or tears 
in the fabric immediately, so there will 
be no danger of the wind ripping the 
the fabric off the ribs. 

END. 














—~J 


mm ee TP 











November, 1933 POPULAR AVIATION 845 





Climb 


cuit | Fyery step 


This checks up with the optimum 
speed (A) in the graph. The speed 











for steepest climb will be in the neigh- 


somos rns pnts ff) Boeing training 








Next comes the consideration of wind 
in its relation to climbing, which ‘gives 
rise to apparently « ynfli ng ideas, but 

vhich is reall quite simple First, the 
‘limbing speed and steepness so far as 
the air-speed is concerned is always the 
ame, wind or no wind. If we do not 
take the earth into account, but simply 
the clim n the air, then we will find 
that the rat f clin is not affected 
in the least the 1 ty nor the 


But, when the earth taken as a P ALONG the air lines between New York and 
a oP — San Francisco, Chicago and Dallas, San Diego and 





off. oe ; ager Seattle, Boeing School of Aeronautics training 

aw “ ence on methods are being established every minute of every day — 
the fl th. This IN 14,000,000 miles of flying this year. 

a vanities tn wal a Te aa ce For Boeing instruction has a broad background of pioneer- 

the eart h immed ly connects ing experience on the mid-continent, coast-to-coast, and 

the clim th t rth. other routes. Its methods are in keeping with the high effi- 

Just a mparison, | 8 shows ciency standards of the Boeing, Sikorsky, Vought and 

te : plane Stearman airplane plants; Hamilton Standard propeller, and 
td pt ye ye Riggs r x a ad —c Pratt & Whitney, the engine manufacturers — all affiliates 
the left : rin { action at of Boeing School. 
ne samy ' Both planes take off Flying equipment and flying habits that will not “hold 
“ a ne age >a Preeseg ee 7 up” are outlawed here. The most thorough ground courses 
00 feet pe nute in still air. The in America begin your instruction, and veteran pilots with 
till ai f bot! 100 m.p. an average of 6,000 hours in the air are your flying in- 
h. while t peed of tl nd is 30 structors. 

i if rf ie] 

At 0 t tho climl till air is Ask any Boeing graduate. Or, for full details regarding 
alone (A-C). b com- the variety of courses, their composition, costs, enrollment 
bined w nd com] nt (E-C), requirements, etc., mail the coupon below. Choose the flying 

angi the patl ee d by “a training that will mean the most when you graduate. 
t { {(A-f). inus, CciimD- 
ing against vind enables the plane ; 
(Y) + lien ta te a at tes Next Regular Enrollment, January 2 
right w h would have beer p ssible 


in still a Flying against the wind 

improves t teepness of the climb. 
At the left, the flight path in still air 

is (A-B), the Y as (A-C) 


But, addir the 30 M. 





































P.H. wind tor ( B), isa new 
ght path (A-D), much flatter or less Division of S C H O O L 
eep than t till air path (A-B). In UNITED AIRCRAFT 
fact, the plane (X) is just barely able ND TRANSPORT : 
i ar ee C5) oe ey — OF AERONAUTICS 
have done easily with a ¢ margin ween CASeOEESESereeuseeceuesususeesesesusnecescsesneessessussess 
’ 1] e s 
Pa eT Re ee 3] BOEING SCHOOL OF AERONAUTICS : 
to climbir ie le oe adie rood : Room R-11, Airport, Oakland, California : 
ae pre rien — a-level. When : Gentlemen: I am interested in : 
ere : ’ “we. : © Boeing Master Pilot O Boeing Master Mechanic : 
elevation 1s ve! materially el : O Transport Pilot O Special Master Pilot : 
Bee ‘ : ‘ag : - : : O Limited Commercial Pilot (Open to holders of = 
. neoags a pati l peg A —_ e! _ os : O Private Pilot Transport Licenses) : 
ally and uniformly decrease with : Address. | —__________ - - . : 
A elevat : a State : 
END. | ry | 
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The Famous West Point Textbook 


Simple Aerodynamics ! 
e You Can Order Any of These 
and the Airplane Rpg aging F ng wry 


scribed on this page with the privilege 
of examination before purchase 
_ oe oe ment is not due until five days af 
New 4th Revised Edition them, Sita" tha peicd'it Sou are 
them within that period if you are 
satisfied im every respect. 
‘ by COLONEL C. C. CARTER Pay Monthly if You Wis 


If your order amounts to $5.00 or « 


United States Military Academy, West Point, N. Y. you may, if you prefer, take ceaameean 
Ra ce ous Gel or cote ene 
payment which will vary  witl 


595 Pages, 395 Illustrations, $4.50 amount of your order, but wi 


than $2.60 ($2.50 paymen 
installment a_ unif 
VERYWHERE recognized as the outstanding technical book oe an ol ag 
m= ° ~ 1 1 ° accoun wh e jal up 
In the aeronautic field, no other book approaches" l months from the date of 
popularity or is so widely used. Although originally desi > Check in the space } 
for the aeronautic instruction of the Army’s cadets at West tg Reet Pe 
A P , . 1 ayvyments iT 
Point, more than 100 of the country’s leading technical schools, & :, 
colleges, and flying schools are also using this book as the founda- 
2 4 4 . 1+ ve . = M4 Ld | 
tion textbook in their courses in aeronautical engineering. It is Practical Flying 
so clearly and simply written that many thousands of indivi ; ; 
. . “ : : by Major B. Q. Jones, Air Cor; 
not connected with any school are using it to secure by home formerly Chief, Aviation Traini 
study the basic technical grounding that is so essential for any $3.00. 
man who desires to make substantial progress in tl growing field. Pilots find 
it particularly valuable as a means of obtaining a ready comprehension of design posi essa te li 
factors affecting their planes’ performance. the lessons in this 


training ma 
and ve 














luals 








( 
| 
I 


ir flight trainir 


“Simple Aerodynamics and the Airplane’’ pre- teran 

vides a clear and easily understood explanation 

of the fundamental aerodynamics involved 

the design and operation of the airplane. 

400 questions and problems enable you t« 

your understanding of each point explair 

the text and show you how to make the . . 

sary calculations to estimate the perform ‘ Yontr Surf rformance ; Dynami ids ; -of- it, glides, landing 

of a particular plane under various conditi é Squipm Navigs Is : methods of pla 
The scope of the book ranges from the ex ior ie Seutiae ease oud Gaal 


. : Airplane Mechanics : ; 
Aircraft Radio be . ene Aircraft Engine 
by Licut. Myron F. Eddy, U. S. Navy, Retire Rigging Handbook Mechanics Manual 


69 illustrations. $4.50. , _ S. Hart i Pats Li 


Boe ; ~ fr by C. J. Moors, Chief Instructor, Ds 
The constantly increasing appl } neat . am tn we Mechanics, Air Corps Technical S 
cation of radio in the operation of eo = re Army. 189 illustrations, $4.50. 
airplanes makes the informati TY —_ i , — ee oe een 
this book of vital interest to ever ing, maintenance, i tior come an indispen able part of 
airman. It is the only complete repair ol : ‘ i ng the equipment of mechanics at 
guide to the principles, equipmer ¢t 2 w to get an ai \ into , ‘ cena ak Raanas elaine find 
installation, operation, and mainte- a. saf flying nditior l T * th agg x te tonto ry 
nance of aircraft radio. Tells how : ? t that w: I ir tion 3 ou , their px 
it is used in aerial navigati rest i ; i erati } : 2 Ste 
with complete details about apparat r 
beacons, instrument board visual indicators : 7 . maintenance. 
how weather data and flight orders and report ae te : : . ae ™ int ions for servicing 
are exchanged between airplanes and gr - : . - : Sa a ee . ’ an igine and ‘ 
stations; how radio sets are installed in plar P & coe ll : nd aad apa Pie each type the mar 
¢ , “es wi S for off lustrates by detailed worki 
and how the plane is electrically bonded ane fivine: th mater 5 of vatchi iol mien cs Scall adiskaencie daa ta 
shielded to eliminate interference ; how to service ; aa algiy seacggr ragga perro og age he — — .. s . 
radio sets; full details of specific circuits; Fed gers: r nd r i compa tc., : i lar t po jones pei aaelh 
eral regulations; etc. otc. nu ‘ are show ist h to | 
(fill in, tear out and mail) “pooner f ewe ics; Flor at M ee na 
a SRE GRE ce re rt 4 a ae dae Weaaer’ tee a 


i Sent Postpaid and Without Advance Payment for Your Examination aaa 


Aeronautics 
| The Ronald Press Company, by Hilton F. Lusk, formerly Dea: 
| Dept. M658, 15 East 26th St., New York, N. Y. of Aeronautics. 178 ilistratio: 


Send me the books checked below, delivery prer 1 I will This new book offers you a com 
within five days after the books are received . plete ground school course in 
H CJ Check here to use the monthly pay ent r "i u pihe ‘' be oo 
[] Carter, Simple Aerodynamics $4.50 Jones, P } > Of the written examir 
[) Eddy, Aircraft Radio R 4.50 Moors, Ex M a ; government license as 
() Hartz-Hall, Rigging Handbook 3.50 Lusk, Aer nut 3.25 ‘ any of the grades, 
La transport pilot, or a 
So clear you can 
study without the 
structor. 224 test questions like 
license examinations help you 
of each ibject covered. Gives : 
m Principles of Flight; 




















its 





City . sonstruction and 
[] Employed by, ; Engine Construction and 
C) or Reference le aa Blind Flying and Engine Instrument 
order) Piloting; D Reckoning; Avigati 
*If outside’ continental U. S. and Canada, send cash plu per book for shipping ments and FI ipment; Principles eae 
ee eee ee ee ee ee Me tions of Me teorology; etc. 
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NEW ENDURANCE 
sand CONTEST MODELS 


the new 


comET BOEING 


aneuen, TRANSPORT 247 


UST glance at the three En 
durance Model's shown below, 
and see if you don’t start aching 
to build them. They’re wows! 
They’ve hung up some real 
record duration flights. The 
Boeing Transpo:t at the left 
the big favorite right now — 
you'll surely want to build it! 
These models, and the Fokker 
D-7 shown below are typical of 
the progressive spirit of the 
COMET organiz:.tion — always 
creating and per- 
fecting new Ba 
models for you! 
Here’s a frien 
tip —order yoae 
needs now, befor: 
prices go up! 


WHAT 4 SHIP! ind WHAT A MODEL! 


This flying scale represents the big 23” Wingspan POEING Transport 247 Plar rubber motor—balsa leading, trailing edges 4,” dia. wheels—printed prop 
be mee 4 is called ‘‘The Fiying City!’’ Such features as heat and light pl a blac yutline lver dope—shred. bamboo seblock—cement—banana oil 
telephone system and other features make the Boeing Transport Wasp-powered wincow cellopha Boeing insignia, numerals—balsa cylindrical nacelles, engine 
plane of ‘United Air Lines the latest thing in design and construction I ine cowling pack with washers, prop. shafts, r hook, bush- 
La streaking thru the skies *t 3 miles per minute carrying 10 pass iger ing, fitting. pulleys for power transmission to 6 engines. & 50 
tewardess, Pilot, Mate and mail and baggage and express Build the NEW Two large FULL size, detailed, plans, Jap tissue xed tissue . 
COMET model of this Boeing and FLY IT! — NOW! What a BARGAIN is this twin-motored Boeirg fit at oniy 
A Complete Kit: Printed balsa rib, buikhead sheets—longeron strips—sandpaper $1.50 prepaid or at Dvalers. Order before prices ¢u up! 


sand here are those knock-out ENDURANCE MODELS 
-and the New 


FOKKER D7 
F'ying Scale Model 


A fighti:g plane that has 
a load of appeal. 15” 
wingspan 


Here's the Baby R. O. G. En‘tur- The COMET Tractor Endurance The COMET Gommercial Endurance 


Model. A swell model 5 Model. A beauty! The Tractor, Oe a | 50 
21” wingspan Cc 1615” wingspan Cc and Fokker D-7 im one s 
~~ box, $1.75 value ane’ 


COMET MWDEL AIRPLANE & SUPPLY COMPANY . | if SEND NO MONEY JUST MAIL couP 


3114 Harris; », Dept. PA-11-3, Chicago, U. 8S. A. DEALERS! 100% Satisfaction Guaranteed 


CD Send articles checked. I'll pay postman for articles, C.O.D. fee, postage SALES GUAR- Order the convenient C.O.D. way: COLORED 
ANTEED on mark, mail coupon-——-pay for planes CATALOG! 
for articles checked. Comet pays postage ’s C.O.D. fee, postage on delivery! We 
pay postage on cash orders. Remit Only 5c 
: . oh P = 5 backed by Na- cash by Money Order—if Check, add est ci 
Bosing Transport, $1.50. () Fokker D-1, iS. () Baby R.O.G., 35 tional Adver- 15¢ extra. CANADIANS: No C. 0. D., out! 
50c. () 50c. ( ) Combination Offer, $1.! tising! Pine stamps, nor coin. International Money yours—- 
profits made! pe Ss 20% extra. HURRY! 

N FAMOUS COMET SER- HURRY! 

WRITE! VICE WILL AMAZE YOU! ronan 





Buy from Comet Dealers — or Send Direct 




















